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PROJECT SUMMARY

Project Name

Proposing Agency and
Accepting Authority

Agent

Property Owner

Tax Map Key

Project Location

Parce! Total

Existing Use

State Land Use
Designation

City and County Zoning

Special Management
Area

Flood Zone Designation
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Wai'anae Coast Community Transit Center

Department of Transportation Services
City and County of Honolulu

650 South King Street

3™ Floor

Honoluly, Hawaii 96813

AM Partners, Inc.

1164 Bishop Street, Suite 1000
Honolulu, Hawaii 96813
Contact: Gordon S. Wood
Phone: (808) 526-2828

Fax: (808) 538-0027

Lenakona Development, Ltd.
Property to be acquired by the City and County of Honolulu

8§-6-1:29

86 — 052 Leihoku Street
Wai‘anae, O'ahu, Hawai'i

7.6910 acres
Land size 331,143 square feet

The site consists of mostly unimproved vacant land. There exists
two structures; both are mini-warehouses, 4,800 square feet and
630 square feet.

Urban

I-2 (Intensive Industrial)

Not in the SMA

D (Areas of undetermined flood hazard)



SUMMARY OF IMPACTS

Short-Term Impacts
Short-term impacts resulting from construction related activities would occur only during the

construction period. Standard construction mitigation measures will be taken to alleviate
construction related impacts. The extent of construction impacts should not be adverse.

Long-Term Impacts
Long-term impacts affecting the environment are not expected to vary much from the

existing conditions. Vehicular traffic, noise and air quality are not expected to create any
significant impact over the existing conditions. The project should have positive impacts on
the economy and the community, however the heightened use of the site and the
improvements may attract possible unwelcome activity and may require slight modifications
and/or additions to current security measures. However, to help minimize the need for
additional security, defensible design concepts will be utilized and incorporated into the

project.

CONFORMANCE WITH EXISTINGPUBLIC PLANS, POLICIES AND GONTROLS

The project conforms to the objectives of the Hawai'i State Plan and Functional Plans, and the
City and County of Honolulu General Plan objectives and policies. The subject site is within the
Wai'anae Sustainable Communities Plan area, and the project supports its policies, guidelines,
vision and goals.

ALTERNATIVES CONSIDERED
Three alternatives to the project were considered: no action, delaying the project, and alternate
sites along the Wai'anae coast. In summary, the alternatives analysis indicated that none of the

above alternatives compared as favorably as the proposed action.

Wai'anae Coast Community Transit Center: Final Environmental Assessment ii
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1. INTRODUCTION

1.1 PURPOSE AND OBJECTIVES
The applicant, the Department of Transportation Services of the City and County of
Honolulu, proposes to develop a community transit center to accommodate express, trunk,
and circulator bus services. This Environmental Assessment (EA) is prepared pursuant to
and in accordance with (he requirements of Chapter 343 Hawaii Revised Statutes, and
Chapter 200 of Title 11, Department of Health Administrative Rules. The action that triggers
this assessment is the use of City & County funds in the planning, design and construction of
the community transit center. Federal funds may be used to implement this project;

therefore, this EA is intended to satisfy relevant provisions of the National Environmental
Policy Act.

The proposed Wai'anae Community Transit Center will feature aesthetically designed
elements and amenities: a comfort station, clock tower, community gathering space, well-lit
sheltered waiting areas, bicycle racks, trees, trellises and other landscape elements.

It will provide accommodation for seven City buses (2 articulated, 5 standard) around a
center island, as well as for three school buses. There will also be a parking lot to
accommodate approximately 90 — 100 private vehicles and a passenger drop-off/pick-up
area, which may be constructed as a later phase.

1.2 PROJECT LOCATION
The project site (TMK: 8-6-1:29) is just mauka of Farrington Highway on Leihoku Street in
Wai'anae. It is located on the north side of Leihoku Street and is adjacent to and between the
Wai‘anae Mall, which is on the makai side of the project site, and vacant, industrial zoned
land on the mauka side of the project site. The rear of the site abuts residential properties.
The Wai'anae Wastewater Treatment Plant (WWTP) and the future site for a YMCA on the
south side of Leihoku Street. (See Figure 1, Location and Vicinity Maps; Figure 2, Project

Site Map; Figure 3, Tax Map; and Figure 4, Aerial Map.)

Wal'anae Coast Community Transit Center: Final Environmental Assessment
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Figure 2: Project Site Map
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Figure 3: Tax Map
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2. PROJECT BACKGROUND

Wai'anae Coast Communily Transit Center: Final Environmental Assessment

2.4 PROJECT BACKGROUND AND NEED

From 1998 into 2000, the City and County of Honolulu conducted an extensive community-
based visioning process including specifically the transportation component, O'ahu Trans
2K. Thousands of people from every community on O'ahu attended more than 40
workshops and worked to find solutions to the island’s steadily worsening mobility and
ransit problems. The participants agreed that any particular transportation investment should
not be seen as an end in itself, rather it should be viewed as one component in a network of
island wide transportation improvements that includes quality of life and other benefits that
would promote livable communities.

Establishment of a hub-and-spoke bus network system was proposed to maximize the
efficiency of the public transportation system. The hub-and-spoke concept reconfigures the
existing radial bus network to bring together a number of bus routes and services at specific
locations (transit centers), and disperse trips acrogs 8 wider amay of destinations than is
presently available, thereby improving accessibility, providing enhanced levels of service and
encouraging increased ridership.

Transit centers are major components of the hub-and-spoke system. These will provide
central locations for passengers to transfer between community circulators and express or
local routes. Buses on all connecting routes will converge at the same time to facilitate quick
and seamless transfers. By concentrating many routes at a single point, these centers can also
create a heightened awareness of the destinations served by public transit.

Currently Farrington Highway in the Wai'anae District has four lanes of travel, two lanes in
each direction, and serves both local community traffic as well as commuter highway traffic.
In recent years, with the increase in the Wai'anae District’s population, and the general trend
of increased reliance on the automobile, traffic congestion has grown progressively worse
along Farrington Highway. During the peak traffic period (5:00 — 7:00 am) residents report
that the 8-mile trip from Makaha Valley Road to Nanakuli Avenue takes about 45 minutes.
Thereafter, commuters headed into downtown Honolulu or Waikiki are then faced with
another 1 — 1% hour drive. Traffic congestion can be alleviated through an enhanced public

transportation system for the Wai'anae District.

2.2 PROJECT DESCRIPTION

The project proposes to establish and develop a site for Transit Center in Wai'anae (which
is currently informally operating on Farrington Highway, an extremely busy and congested
highway). The new Transit Center will have spaces {0 accommodate up to 10 buses at any
given time (five standard-sized City buses, two articulated City, buses and up to three school
buses). The City buses will pulse approximately once an hour during off-peak times and at
each half hour during the peak commute times. Maps depicting applicable bus routes may be
found online at kup://www.thebus.org. The new bus schedule will be coordinated such that
the City buses would pulse between the school bus pulses thereby avoiding being on site at
the same time to provide greater safety for school children while they are boarding and



alighting from the school buses. Therefore it is more likely that no more than 7 buses will
typically be on site at any given time.

Except for the two times in the day when school buses will use the additional bus spaces,
those spaces will be utilized by paratransit vehicles or other OTS vehicles, (service vehicles,
supervisor vehicles, etc.) the rest of the day.

The Transit Center will have a center island staging area that will accommodate several
amenities such as a comfort station and a men’s and women’s restrooms. There will also be
a janitor’s closet with sink, a storage closet, and a drinking fountain.

Scattered along the perimeter of the center island at each of the bus waiting areas will be
well lit covered bus shelters with seating for short-term waiting and queuing. To
complement the covered bus shelters, there will also be waiting areas under the shelter of
large shade trees with landscape planted sitting areas for a more pleasant wait. Each shelter
will be equipped with an electronic reader board carry passenger notifications of bus arrival
timed and other pertinent information.

A trellised pavilion with landscaping and lighting will provide partial cover for a small
staging area or community gathering place. This could also be an area where community
artwork is incorporated into the design in the form of ceramic tile mosaics, or sculptural
pieces that would provide the community with a sense of pride and ownership, and possibly
added incentive to want to use the transit center. Additional benefits of a community art wall
would be a lower likelihood for vandalism and maintenance problems such as graffiti.

There will also be accommodations for bicycles on the center island nicely designed bicycle
racks for secure bicycle parking.

A separate area will be provided for safe off-street passenger drop-off and pick-up from and
to private vehicles. Since it will have a separate access, private vehicles will not be traveling
in the same lanes as the buses thereby lowering the likelihood of bus/auto accidents and
private vehicles interfering with the buses’ mobility to and from the transit center and vice-
versa. An additional shelter will also be located in this waiting area to provide well-lit shelter
as passengers make their transition into private vehicles.

The entire site will be designed and constructed in accordance with the guidelines and
standards for accessible design as set forth by the Americans with Disabilities Act
Accessibility Guidelines (ADAAG).

To encourage use of public transit by commuters, a Park-and-Ride lot for 90-100 vehicles
will be provided. The number of spaces to be provided is based upon an assessment of the
potential use of a Park-and-Ride facility if provided at this site in concert with the proposed
transit center functionality. The parking area will be well-lit with an appropriate number of
parking spaces for the disabled.

Wai'anae Coast Communily Transit Center: Final Environmental Assessment 7



3. CONSTRUCTION ACTIVITIES

3.1 PROPOSED CONSTRUCTION
The proposed Waianae Coast Community Transit Center will require some site grading to
accommodate necessary grade levels. The project will be constructed in a single phase and
will consist of the following elements: seven bays for public transit and paratransit vehicles,
three bays for private school buses, a kiss-and-ride drop-off area, parking spaces for
approximately 100 vehicles, access road and driveways, eight passenger waiting shelters,
comfort station, vending kiosk, information kiosks, a clock tower, bicycle lockers and racks,
sidewalks and paths, landscaping and other site features. The project’s conceptual site plan is

shown in Figure 5.

The visual impact the proposed buildings and landscaping will have on the site will be
clearly shown on the site drawings in greater detail, refer to Figure 5.

Very little construction runoff is anticipated. The site is reiatively flat and the only earth-
moving activities expected are some grading and minor excavation for the footings of the
proposed structures and to accommodate installation of underground utilities.

Pile drivers will likely not be used. Available soil data on the site indicates that deep
structure foundations such as piles will not be required.

A Traffic Management Plan will be provided in the final design documents for each aspect of
the construction that will determine required street closures, if any, and the mitigation
measures to reduce the impact of those closures. The Traffic Management Plan will provide
mitigation measures to minimize impacts on pedestrian traffic. The bus stop closest to the
project site is on Leihoku Street and is located approximately 200 feet from the site. The
Traffic Management Plan will include provisions that will allow uninterrupted use of existing

cross walks.

The General Contractor will be directed to comply with all applicable rules that protect the
health and safety of the general public. The Project Specification will describe the areas that
can be used for staging. The prevention of theft and vandalism to the construction site, and
the protection of the general public from construction activities are the responsibilities of the

General Contractor.

3.2 CONSTRUCTION SCHEDULE
The project is expected to have a construction schedule of six to eight months that includes

demolition, grading, building construction and landscaping/paving work. Construction will
begin once all land use and ownership issues are resolved and building permits are granted.

3.3 EsTIMATED CoST
The project cost is estimated at $3.34 Million, which includes planning, design, land

acquisition and construction.

Waf anae Coast Community Transit Center; Final Environmental Assessment
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4. AFFECTED ENVIRONMENT

4.1 PHYSICAL ENVIRONMENT

4.1.1

41.2

Wai'anae Coast Community Transit Center: Final Environmental Assessment

Climate

TEMPERATURE & WIND. The climate of Hawai'i is usually pleasant for the tropics
due in large part to the persistent trade winds. The Wai'anae Mountains parallel the
west coast of O’ahu, at an average elevation higher than 2,000 feet. The Wai anae
Coast is generally sunny, hot and dry the entire year. The average daily temperature
ranges from about 67 degrees Fahrenheit to 85 degrees Fahrenheit. Because the trade
winds, which range from 12 to 15 mph, come from the northeasterly to east direction,
the Wai'anae coast which is on the southwestern or leeward side of the island, tends
to feel warmer. In some leeward areas, an afternoon sea breeze is common,

especially in the summer.

PRECIPITATION. O‘ahu is driest along the Wai*anae Coast where rainfall drops to
less than 20 inches a year. Rainfall is most likely to occur during the nighttime or in
the morning hours and least likely to occur during mid-aftenoon. Correspondingly,
not only is rainfail more frequent at night, but also the total nighttime fall averages
more than the total daytime fall when the two 12-hour periods are compared.
Daytime showers, usually light, often occur while the sun continues to shine.
However, rainfall is highly variable from one year to another.

CLOUDINESS. Under standard definitions of cloudiness, clear represents 0.3 or less
of the entire sky dome covered with cloud, partly cloudy 0.4 - 0.7, and cloudy 0.8 or
more coverage. With reference to these definitions, the percentage of clear daylight
conditions ranges from 30 — 60% and cloudy conditions decrease to less than 20%. In
general, the leeward areas, which are less affected by trade wind cloudiness, tend to
be cloudier during the winter when general storms and frontal passages are more
frequent. Leeward coasts and the lowlands are actually sunnier than the foregoing
percentages suggest, since a large part of the reported sky cover consists of clouds
which lie over the mountains to windward, but may not obscure the sun or the sky

directly overhead.

HUMIDITY. The relative humidity commonly averages 60 — 70%, with winter
relative humidities somewhat higher than summer ones. In terms of daily variations,
the maximum values occur with the minimum temperatures, during the late night and
very early moming. Nighttime values in the leeward lowlands and other drier
localities are more frequently between 70% and 80%. Afternoon values are
commonly between 50% and 55% in the drier, warmer coastal zones and seldom fall
below 40%. Thus, except on the high mountains, the general regime in Hawai'i is
one of high hurnidities as compared with conditions in most other states.

Topography, Geology, Soils

The topography of the site is relatively flat with a slight slope. The property
gradually drops approximately 20 feet from the mauka side of the property to the
makai side in the proposed area to be developed (approximately a 15% slope at its

steepest).
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Wai'ana

sediments, and as perched water (high level) impounded by lava dikes. The project
site lies on the northern edge of the Lualualei Ahupua’a in an area identified by the
Wai'anae Sustainable Communities Plan as “Country Town”. There appears to be no
existing groundwater, and the site is well away from the nearest stream conservation
corridor.

TSUNAMI INUNDATION. According to the Civil Defense Tsunami Inundation and -

Evacuation Maps, it is determined that the site is within the vulnerable inundation
area. (See Figure 7, Tsunami Inundation Map, from Verizon Hawaii Super Pages,

August 2001.)

FLOOD PLAIN MANAGEMENT. In accordance with the Flood Insurance Rate Maps
(FIRM) issued by the Federal Emergency Management Agency (FEMA) the
proposed project site is in Flood Zone D, identifying this area as being of
undetermined but possible flood hazard. Just makai of the project site, paralleling the
coast, is Flood Zone AE, which identifies an area inundated by 100-year flooding for
which basal flood elevations (BFE) have been determined. Along the coast just makai
of the AE flood zone, the shore is identified as being in flood zone VE. VE is also an
area inundated by 100-year flooding with velocity hazard (wave action) for which
BFE’s have been determined. (See Figure 8, Flood Insurance Rate Map.)

SPECIAL MANAGEMENT AREA. In accordance to Chapter 205A Coastal Zone
Management, Part I Special Management Areas, of the Hawaii Revised Statutes, the
project site is determined not to be within the Special Management Area. (See Figure
9, Special Management Area Map.)

e Coast Community Transit Center: Final Environmental Assessment 12
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TSUNAMI EVACUATION OAHU MAP 15: YOKOHAMA BAY TO POKAI BAY
Makua Valley
200 0. from Ra.
Farington Hwy
) Gmite
Maxan Schosl
e Valiry Rd Walsaat
- Keaay Homestead © Kavlawshs Rd. tm
Ra. ' Maksha  Mihnams R Namw SL "
m : Co 3
Yokohanma 8ay \ Fangion . B, MewRs T e, '
SO hom Water Bt i School
Barking Sands /~ FannglonHwy. Mukea St
: . 7 {,
r , S £ Pokal Bay
“ \\/-// ‘ ;o
Maats | k% Eches!
' Lahaina St
Hinglol 51
mNole1 yt?allemzw sto bulkli E:t: emava of pu 10 Baa all vessels 7 Temami:

0,1 ; B
wedrnm nio::‘ sxa“lf:wﬂd" of six or mgmn in heio‘nga in harbors dus & tha probability of strong @ Pubtic Shelier/
roadwaye, they are cohalderad shauld provide adequate curreres and wava action, Refugs Arsa
10 be zafs hom wave acbon, protection f people mave to

e third flocr of above,
TSUNAMI EVACUATION OAHU MAP 16: POKAIBAY TO KAHE POINT
Waakuli g% "“'“M
. Mallill Ra. 1000 4L from v: ion Hwy.
Lualuaiei . ng Keoneolo
Homestaad Rd. &‘.ﬁf?é‘.&nﬁ?" Guich

/. Measu A4,
IM¥mlaos Rd.

o fult
Nanaku!
Sches! "
Ehu 5L g P
Note Nota 1 Note 2
Securs, remavs OF put 1o 503 all vossels Whan evacuation boundanos Steal andior concreta bulidings
In harbors cua 1o tha probablty of stromg e drawn along stoets and of dx or rmore storlos in hoight
cumants and wave action. roadways, thay are considerad should pravide adaquats
ta be s3te from wave action, protection il poopla mavs to
the third floor Or above.
—— — ——
13

Wai'anae Coast Community Transit Center: Final Environmental Assessment



.le“
s Q
g
it
LOJ
%
-
'EE{
1o
¥ s
87
&
01
<

Figure 8: Flood Insurance Rate Map

v KAUPUNT
. CHANNEL

RAUSLINI STRERT

ZDNE VE ARMY ETALET . ‘I
EL 1D M 164
ZONE AE
POKAL (EL &

Bavvigw ptaeeT -4

ZONE AEY}

BAY (EL 12)
ZONE VE
(EL 13, ALLNONQER ST
ZONE VE ALTA BTREIEY
{EL 12) :
ZONE VE HATEEN
(EL 14}

Site

ZONE AE
{EL 121

Wai'anae Coast Community Transit Center: Final Environmental Assessment

ZONE AE

{EL 141
ZONE VE ZONE AE
(EL 15} {EL 15)

snoneuwe/

14

o
o}

~y

vri



e A ——— e e ———t e — = &

([C'IAIE[C)E[H SV anINLdV C) lNE[WflOOG

Figure 9: Special Management Area Map

Wai'anae Coast Community Transit Center: Final Environmental Assessment

15



4.1.4 Terrestrial Flora and Fauna

4.1.5

4.1.6

The flora and fauna on the site is characteristic of the unimproved portions of
Wai'anae Valley. No evidence of rare, threatened or endangered species of flora or
fauna was encountered; the project is not expected to impact rare, threatened or
endangered species.

FLORA. The flora scattered throughout the site consist of grass, noxious weeds,
wiliwili, various small introduced shrubs, kiawe and koa haole. There is a single
Octopus Tree, a single Shower Tree which appeared to be dead, and a single Chinese
Banyan Tree which has been trimmed in half along a vertical plane to avoid conflict
with power lines running along side past the tree to an abandoned shed.

FAUNA. Wildlife inhabiting the project site may include introduced bird species,
rodents, insects and stray or feral dogs or cats.

Scenic and Visual Resources
No significant coastal visual resources are in the immediate vicinity of the site. The

proposed transit center will not significantly impact views to or from surrounding
areas.

Historic, Cultural and Archaeological Resources

Historical background research including mythological accounts, LCA
documentation, and previous archaeological research suggests that Lualualei
Ahupua'a was initially occupied by the 15 century, with settlement continuing likely
until the early 19" century. Within the project area, however, extensive quarrying
activities in the past 70 years have significantly altered the original landscape,
probably removing any traditional Hawaiian sites that may have existed.

The proposed Wai'anae Coast Community Transit Center lies in an area which has

undergone extensive land altering activities, with the current land surface appearing
to have been extensively mined and grubbed over the previous century, rendering it
relatively free of surface and subsurface archaeological resources.

The area’s history of commercial lime quarrying and associated activities has
distorted or terminated native cultural practices, if any, that formerly pertained to the
project area parcel. There is no evidence of any cultural practices — including burials,
trails, hunting, gathering, and cultural sites — formerly associated specifically with the
parcel, nor is there evidence of any ongoing cultural practices.

Based on the above findings, it is concluded that there will be no adverse impact to
historical or cultural resources by the implementation of the transit center project.

Refer to Appendix A, An Archaeological and Cultural Impact Evaluation for the

Proposed Wai'anae Community Transit Center, Lualualei Ahupua'a Wai anae
District, O'ahu (TMK 8-6-1: 29) for the full report. This report also provides a list of
the persons, groups and references consulted for this study.

Wai'anae Coast Community Transit Center: Final Environmental Assessment 16
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41.7

41.8
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4.1.10
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Noise Quality
There will be noise impacts associated with the development of the site as a transit

center due to the added traffic created by the buses and private vehicles. Since buses
and other vehicles are already operating and traveling along nearby Farrington
Highway, the impact will not be significant or inconsistent with the area.

Air Quality
The present air quality at the project site appears to be reasonably good based on

nearby air quality monitoring data from monitoring stations operated by the Hawai'i
Department of Health. Across the street is the Wai'anae Wastewater Treatment Plant
(WWTP) located north of Pu‘u Ma'ili'ili’i and south of the Wai'anae Mall. The
location of the treatment plant is less than ideal with respect to the project site. The
sewer lines were sized to handle area house lots, however since many have not
connected to the system, low flows in the lines cause septic conditions in the sewer
lines, which often result in odors. The first sewer lines were installed during the
1950’s, and some may be nearing the end of their useful lives.

Water Quality and Water Services
Because the head of the basal freshwater lens in the project area is low (water table

above sea level is not more than a few feet), the lens is thin and the water quality
tends to be brackish. The Board of Water Supply will supply water for irrigation,
plumbing, and drinking purposes to the project site, Since there will not be any
drilling or digging of a well nor will there be any pumping of water for the project,
there should be no impact on the groundwater or water quality.

New waterlines tapping off of existing waterlines will serve the property. Thereis a
12” waterline in the front of the project site traveling along Leihoku Street, and a 12"
stub-out that leads to the property at the existing driveway. Water consumption for
the proposed development will be largely as a result of irrigating the landscaping.
There will also be a comfort station with four toilets, four lavatories, and one utility
sink, and one drinking fountain. Water consumption from the comfort station and
drinking fountains is expected to be relatively low. While the Board of Water Supply
believes that the existing waterlines are sufficient for the site, water service
availability will be determined once permits are applied for and will be based on the

demand and existing capacity at that time.

Wastewater
Currently the Wai*anae Wastewater Treatment Plant has excess capacity to handle

flows due largely in part to the fact that a great majority of the existing residences,
which were developed with cesspools, have not yet connected to the wastewater
system. There is a 12" sewer line traveling in front of the property along Lethoku
Street with an 8” line leading to the property with a stub-out at the existing driveway.

17



Additionally, there is a 10" sewer line traveling through an easement on the east side
of the property that the project would be able to easily access.

4.1.11 Hazardous Materials/Hazardous Waste
A Phase I Environmental Site Assessment was performed by the R.M. Towill
Corporation (RMTC) in December 2000 to investigate past and present land uses of
the subject property and surrounding areas and to determine whether conditions or
situations at the site might result in present real or potential hazards, or environmental
liabilities as dictated by federal, state, and local statutes and regulations. The
investigation was also intended to identify areas of potential contamination that may
be encountered during construction planned for future development of the site. The
site assessment was performed as part of a due diligence audit on the part ofa
potential buyer of the property with the intention of developing the property as a
cable station site for an underwater cable landing on the island nearby the site. The
current property owners provided the full report, which is a matter of public record,
and noted in the references section of this report

Specific items investigated included: present and historical uses of the properties;
signs of gross surface contamination; the presence of hazardous materials and wastes;
above ground and underground storage tanks (AST’s and UST?’s), and other
indications of the presence of chemical contamination. These conditions may exist
either on the subject property or on nearby properties to constitute an environmental
liability to the owners of the property.

A site reconnaissance at the property performed on December 6, 2000, did not reveal
any significant environmental problems with the property, however several relatively
minor issues were identified in the Phase I Environmental Site Assessment report.
The findings included:

» There were several underground fuel storage tanks on the site. These have all
been removed and closed in accordance with state requirements. Residual
contamination below the state’s action levels may remain in the areas around the
tanks. If such contamination exists and is encountered as a result of project
actions, appropriate mitigation measures will be taken to alleviate the
environmental impacts.

» There were approximately 400 cylinders previously used for acetylene containers
that were dumped on the property after years of industrial use. The cylinders
were excavated and removed. Additional cylinders may be encountered during
development of the property, however these containers are not considered to be a
significant hazard. If encountered, they should be double wrapped in
polyethylene sheeting and disposed of at an industrial landfill.

*» The property was used for an auto salvage and junk lot for a number of years.

The storage and handling of vehicles and appliances may have contributed to
surface soil contamination. While the site has been graded since the removal of

Wai anae Coast Community Transit Center: Final Environmental Assessment 18



the vehicles and appliances, low levels of contamination may still exist in the
shallow soils. If such contamination exists and is encountered as a result of
project actions, appropriate mitigation measures will be taken to alleviate the

environmental impacts.

= The property was uscd for a limestone quarry and processing plant for many

years. During this operation, waste rock, air scrubber wastes, and other industrial
wastes were deposited on the site. In addition, no topsoil remains on the site
making it unsuitable for use for agricultural operations or landscaping without
importing topsoil. The surface soils consist of crushed rock, waste concrete, and
lime. While the proposed development of the site will not be for agricultural
operation, it will be graded and landscaped. Necessary topsoil and other planting
materials will be imported to accommodate any landscaping requirements.

»  The site has been unoccupied for several years, and trash has been illegally

deposited onto the site. There are several piles of waste rock, tree trimmings,
tires, concrete, metal debris, and household garbage dumped around the property.
The amount is estimated to be in the range of 100 — 200 cubic yards of material.
Some of the material may be suitable for clean fill material, however much of the
waste should be cleaned up and hauled to a landfill.

» The property is located across the street from a large municipal waste water
treatment plant. During the site visits, no objectionable odors were noted,
however at times this may become a problem if fugitive odors escape from the

plant.

= No asbestos or lead-based paint survey was performed as a part of this ESA,
however some painted surfaces in poor condition were noted in the metal
warehouse building. No suspect asbestos containing building materials or friable
materials were identified during the walk through of the building. Should lead-
based paint be encountered as a result of project activities, appropriate mitigation
measures will be undertaken to alleviate the environmental impact.

4.2 Socio-ECONOMIC ENVIRONMENT

4.2.1

\Wai' anae Coast Community Transit Center: Final Environmental Assessment

Population data
The demographics of the Wai'anae Coast according to the 2000 Census indicates the

following. With a total population of 10,506 people, the median age is 29 years,
which is younger than the State median of 36 years. 9% of Wai'anae’s population is
under age 5, 38% under age 20, 53% between ages 20 - 65. Only 8% of Wai'anae’s
population is over age 65 compared to 13% for the State.

Wai'anae has a greater concentration of Pacific Islanders than the overall State
statistic. 62% of the Wai'anae population consider themselves full or part Native
Hawaiian and/or Other Pacific Islander compared with 23% for the entire State. 50%
consider themselves full or part Asian, and 37% consider themselves white or part
white. This is somewhat similar to the State’s statistic of 58% being at least partly
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Asian, and 39% being at least partly white. 42% of the Wai'anae population are two
Or more races.

Of the 2,595 households, 86 percent are families with 44% of the families having
children under the age of 18, and 25% having individuals 65 years and older. 10%
are single mothers. The average family/household size is 4 people, 25% more than
the State average of 3. A much smaller percentage of the households are singles in
Wai'anae, 14% compared to 29% for the State.

There are 2,595 housing units in Wai'anae with 330 or 11% vacant. 66% of the
housing units are owner occupied and 34% are renter-occupied. The homeowner
vacancy rate is 2% and the rental vacancy rate is 19%. The rental vacancy rate for
Wai'anae is 57% higher than for the State, which is 8%. The median monthly
mortgage in Wai'anae is $1,065 and the median monthly rent is $631. 44% of the
Wai'anae households pay 35% or more of their household income toward their gross

rent.

Of the population over 25 years of age, 80% have a high school degree or higher in
Wai'anae, just slightly less than the State percentage of 85%. However, only 8%
have a bachelor’s degree or higher in Wai'anae compared to 26% for the State.

In Wai'anae, of those between the ages 21 — 64 years, 23% have a disability with
529 of those that are disabled are employed. 50% of those over 65 years have a
disability. Therefore, accessibility issues are especially important in Wai'anae.

82% of the population in Wai'anae was bom in Hawaii, compared to 57% for the
State. Only 7% were foreign born, compared to 18% for the State. 80% of the
population in Wai'anae over age 5 speaks English only.

62% of the Waianae population over 16 years is in the labor force. 60% of those in
the labor force commute in a car, truck or van alone, 24% carpool, 8% use public
transportation, 3% walk, 1% used other means, and 3% work at home. The mean
travel time to work is 42 minutes. 11% of the Wai'anae population has no vehicle
available, 26% have one car, 37% have two cars, and 26% have 3 or more cars.

30% of the labor force is in sales and office occupations, 21% are in service
occupations, 20% are management, professional, and related occupations, 16% are in
construction, extraction, and maintenance occupations, 12% are in production,
transportation, and material moving occupations, and 1% are in farming, fishing, and
forestry occupations. The median household income in Wai'anae is $46,717, less
than the State median of $49,820. However, considering that the average Wai'anae
household size is 25% more than the State average per capita income is significantly
less for Wai'anae, $13,348, than for the State, $21,525. 17% of those living in
poverty in Wai'anae are families compared to 8% for the State, and 20% are singles
compared to 11% for the State. 7% of the Wai'anae residents have no telephone
service compared to 2% for the State.
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422 Surrounding Land Use and Community Character
The Wai'anae Coast is known for its great physical beauty. Stretches of white sandy
beaches abut a narrow coastal plane leading deep large valleys that blanket the
foothills of the majestic ridges of the Wai'anae Mountains.

The overall approach to land use and environmental planning embraces the traditional
Hawai'ian culture of the ahupua’a system. The ahupua'a is an ancient form of land
division that usually stretched from the tops of the mountains down to the fishing and
gathering waters of the sea. Along the Wai'anae coast, the ahupua'a are strongly
defined by the steep-walled valleys with their natural systems of streams, together
with their associated historic and cultural ties to the early Hawai 'ian settlers.
Awareness and respect for those boundaries continues to be important even today
where the ahupua'a divisions are still recognized by many of the residents as
important definers of community boundaries. Many of the local people feel a strong
identity with their ahupua'a, and Ahupua°a Councils have been formed formed for the
four major populated valleys: Nanakuli, Lualualei, Wai'anae, and Makaha. The
concept of the ahupua’a has great significance and importance in the Wai'anae
District in terms of natural landscape form, historic patterns of land use, traditional
social and cultural practices, contemporary customs, and recent community

organization.

Almost all of the existing urban and suburban development in the Wai'anae District is
clustered along the Farrington Highway corridor. The community has identified a
need for community gathering places in each of the major ahupua'a that are different
from the predominantly retail commercial Country Town and Village Centers. These
would be open areas with perhaps a few small buildings where people can gather
informally and visit and talk story; have parties and celebrations; stage festivals and
special events; teach and learn crafts, music and dance; buy, sell, and barter
homegrown produce and homemade items; and generally renew contact with friends
and neighbors. Ideally they should be close to the Country Town or Village Centers,
but off of the very busy Farrington Highway, and within the residential communities.

The core values of Wai'anae as identified in the Wai'anae Sustainable Communities
Plan published in July 2000 are as follows:

Ours is a living culture of the land and the sea.
Relationships are fundamental to our values and identity.
We are a rural community.

We are a community with small town values.

We value economic choices in Wai'anae.

Our elderly have much to teach us.

We cherish our children.
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4.3 PUBLIC FACILITIES AND SERVICES

4.3.1

432

4.3.3

434

Schools and Recreationat Facilities

The project site is in close proximity to 5 elementary schools: Makaha, Wai“anae,
Leihoku, Kamaile and Ma'ili Elementary Schools, plus Wai'anae Intermediate
School and Wai'anae High School, all operated by the State Department of
Education. None of these will be adversely affected by the project.

Diverse recreational opportunities are available in the Wai'anae area, which also
contains the world-renowned Makaha Beach. There are several beach parks: Ma'ili,
Lualualei, Pokai Bay, Mauna Lahilahi, and Makaha Beach Parks. Other recreational
facilities include the regional park, Wai'anae District Park; the undeveloped
Wai'anae Regional Park; three community parks, Wai‘anae Piliaau Field, Ma'ili
Playground, and Makaha Valley Park; two boat harbors, Pokai Bay Boat Harbor and
Wai anae Boat Harbor; two golf courses, Makaha Golf Club and Makaha Valley
Country Club; and the future home of the Wai‘anae YMCA not yet under
construction, but already up and running for field events.

Police and Fire Protection
The project area is served by the Wai'anae Police Station located at 85-939

Farrington Highway, and Fire Station #26 located at 85-645 Farrington Highway.
The proposed project should have no negative impacts on police and fire protection

services.

Medical and Health Facilities
There are several medical facilities in the area including, Kaiser Ma’ili Clinic,

Wat'anae Coast Comprehensive Health Center and Satellite; however there is no
major hospital nearby. The proposed project should not negatively impact the
medical facilities.

Transportation and Accessibility

There is only one major highway that serves the Wai'anae Coast: Farrington
Highway. Vehicular access to the project site would be from Leihoku Street off of
Farrington Highway. There will be development of a new one-way road for exclusive
use by buses and para-transit vehicles to enter the site and circle an “island” for
passengers to board and alight the buses. Additionally, a new two-way road to access
parking at the rear of the project development and to the undeveloped property at the
interior of the site will be part of the proposed development,

Existing pedestrian walkways situated along the south side of the property will
continue to serve as ingress and egress routes. New pedestrian walkways will be
incorporated into the site along with landscaping to beautify and enhance the transit

“island.”
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Water and Sewer
Water and sewer services are discussed under Sections 4.1.9 and 4.1.10 respectively.

Ground Drainage
Sitework hardscape for the proposed development will mostly be asphalt concrete

paving and concrete sidewalks. The landscape design will utilize xeriscape element,
along with some drought resistant, salt-air climate, wind tolerant shade trees. The
landscaping will help with possible effects of erosion, though the proposed
development will require that the site be graded and/or backfilled to be relatively flat.

There is a 66 drain line that travels along the front of the property along Leihoku
Street, with a 30” line that leads to the property with a stub-out at the existing
driveway. The property gradually slopes from a higher elevation on the east side of
the property down toward the west. The proposed project will probably need to tap
into the drain line from the western end of the property. A drainage plan will be
developed during the design phase of the proposed project.

Solid Waste
Assuming that the City and County of Honolulu will maintain the site, refuse

collection will also be provided by the City and County of Honolulu, Shouid the
Department of Transportation Services contract site maintenance out to a private
vendor, the private vendor will be responsible for refuse removal.

Electrical, Telephone and Cable Service
Electrical services for the proposed facility will be provided by Hawaiian Electric
Company. Verizon Hawaii or other private telephone service provider of the City and

County of Honolulu’s choosing would provide telephone services.
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5. RELATIONSHIP TO FEDERAL, STATE AND CITY & COUNTY LAND USE PLANS AND POLICIES

5.1 FEDERAL

5.1.1

5.1.2

National Environmental Policy Act

The proposed project complies with the intent of the laws and regulations under
NEPA and is consistent with the Federal Transit Administration (FTA) environmental
policy. Pursuant to Title 23--Highways, of the Code of Federal Regulations, Part
“71—FEnvironmental Impact and Related Procedures, Section 771.117 Categorical
Exemptions, the scope of this project appears to meet the requirements that qualify it
for a categorical exclusion (CE) as defined in 40 CFR 1508.4. Specifically, item (d)
states:

«A dditional actions which meet the criteria for a CE in the CEQ regulations (40
CFR 1508.4) and paragraph (a) of this section may be designated as CEs only
after Administration approval. The applicant shall submit documentation which
demonstrates that the specific conditions or criteria for these CEs are satisfied and
that significant environmental effects will not result. Examples of such include
but are not limited to: . . . (10) Construction of bus transfer facilities (an open area
consisting of passenger shelters, boarding areas, kiosks and related street
improvements) when located in a commercial area or other high activity center in
which there is adequate street capacity for projected bus traffic.”

Americans with Disabilities Act

The Americans with Disabilities Act (ADA) of 1990 provides guidelines for
development of accessibility to buildings and facilities by individuals with
disabilities. The proposed community transit center will apply these guidelines
during the design, construction and operation of the center.

5.2 STATE OF HAWAN

5.2.1

5.22

Hawaii State Plan

The Hawaii State Plan (Chapter 226, Hawaii Revised Statutes) provides a guide for
the future of Hawaii by setting forth a broad range of goals, objectives, and policies.
These serve as guidelines for growth and development of the State of Hawaii. The
proposed project is consistent with the Hawaii State Plan.

Section 226-13: Physical Environment — Land, Air and Water Quality. The proposed
community transit center will achieve the objective of planning for the State’s
physical environment by pursuing development activities in a manner that is
compatible to the surrounding Wai'anae community and consistent with the Federal,

State and County regulations.

State Functional Plans

The Hawaii State Functional Plan (Chapter 226) provides a management program that
allows judicious use of the State’s natural resources to improve current conditions and
attend to various societal issues and trends. The proposed project is generally
consistent with the State Functional Plans.
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523 State Land Use Law
The State Land Use Commission classifies the subject property as Urban. The

proposed community transit center conforms to the State Urban classification of
Chapter 205, Hawaii Revised Statutes and State of Hawaii Land Use Commission
Rules (Hawaii Revised Statutes, Chapter 205, Hawaii Administrative Rules, Title 15,

Subtitle 3, Chapter 15). ,

524 Coastal Zone Management Act
The proposed community transit center is not located on the coastline or shoreline

and does not involve coastal resources. In any event, the facility will be designed in a
manner consistent with the intent of the Coastal Zone Management Act.

5.3 CITY & COUNTY OF HONOLULU

531 General Plan
The City & County General Plan provides a statement of long range social, economic,

environmental, and design objectives for the Island of Oahu. It also includes a
statement of polices necessary to meet these objectives. The proposed Mililani
Community Transit Center is consistent with, and supports the foliowing objective

and policies of the General Plan:

Objective A “Tocreate a transportation system which will enable people and
goods to move safely, efficiently, and at a reasonable cost; serve all people,
including the poor, the elderly, and the physically handicapped; and offer a
variety of attractive and convenient modes of travel.”

Policy 1: “Develop and maintain an integrated ground transportation system
consisting of the following elements and their primary purposes:
a. Public transportation — for travel to and from work, and travel within

Central Honoluluy;
b. Roads and highways, for commercial traffic and travel in nonurban

areas;
¢. Bikeways — for recreational activities and trips t0 work, schools,

shopping centers, and community facilities; and
d. Pedestrian walkways — for getting around Downtown and Waikiki, and

for trips to schools, parks, and shopping centers.”

Policy 3: “Provide transportation services outside Ewa, Central Oahu, and
Pearl City-Hawaii Kai corridors primarily through a system of express and
feeder buses as well as through the highway system with limited to moderate
improvements sufficient to meet the needs of the communities being served.”

Policy 9: “Promote programs to reduce the dependence on the use of
automobiles.”
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53.2

5.3.3

Wai'anae Sustainable Communities Plan

The Wai'anae Sustainable Communities Plan, adopted in May 2000, provides
conceptual, long-range visions and policies to guide land use and infrastructure
decisions for a region that stretches from Nanakuli to Kaena Point. The Plan seeks to
preserve the region’s country character by providing guidance to preserve and
enhance the natural, recreational and cultural resources, and maintain and enhance the
rural character of Wai'anae’s residential neighborhoods and commercial areas. The
proposed project is consistent with the objectives, policies and guidelines of the
Wai'anae Sustainable Communities Plan.

Additionally, a revision of the Wai'anae Public Infrastructure Map (PIM) to add a
symbol for the Wai*anae Community Transit Center and Park and Ride Facility
(2001/PIM-7) was adopted on August 9, 2000 by the City Council as Resolution

2000-121.

Zoning Designation
The Land Use Ordinance Map identifies the proposed site as I-2, Intensive Industrial.
See Figure 10. Public uses such as the proposed transit center are permitted in the I-2

Zone.
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Figure 10: Zoning Map
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6. ALTERNATIVES CONSIDERED

Wai'anae Coast Community Transit Center: Final Environmental Assessment

6.1 No AcTION

If the Wai'anae Coast Community Transit Center was not built, transit services would
continue to operate informally on Farrington Highway in front of the Wai'anae Mall. The
potential danger of having passengers cross the busy street to catch the town-bound bus
would continue to exist. There would be minimal facility to accommodate a park and ride
approach to commuting. There would be no expenditure of public funds, and currently
vacant land adjacent to the Wai'anae Mal! would remain un-improved except for the existing
abandoned metal shed structure and lime mill. It would probably continue to be used as a
dumping site for unusable household and automotive items such as mattresses, tires, etc. as
well as a campground for vagrants, making it a public nuisance. In time the subject site may
be developed, probably either subdivided and made into an industrial park or perhaps
developed for a singular industrial use.

6.2 DELAYING THE PROJECT

If the Wai'anae Coast Community Transit Center were delayed, transit services would
continue to operate informally on Farrington Highway in front of the Wai anae Mall. As in
the “No Action” alternative, the potential danger of having passengers cross the busy street to
catch the town-bound bus would continue to exist. '

6.3 ALTERNATIVE SITES

Several alternative sites were identified and presented at a community meeting, including the
site of the Comet Store in Makaha Valley, the Hawaii Housing Authority site across
Farrington Highway from the Wai'anae Fire Station, and the site of the former Shell gas
station at Lualualei Homestead Road. Pros and cons of each site were discussed, as well as
other sites raised by the community. Based on priorities, desirable qualities when locating
the site as well as desirable qualities of a transit center, the community eliminated all other
sites as not being as suitable for various reasons as the proposed Renton property mauka of
the Wai‘anae Mall. They desired a site that had access to a variety of services such as retail,
banking, and even health services. There was a desire that the center have certain amenities
provided such as vending machines, an ATM, restroom facilities, drinking fountains, and a
sense of security. It became clear to the majority of the group that the Renton property was
the most ideal.

6.4 RECOMMENDED ACTION

The recommended action is to proceed with the proposed transit center on the selected site.
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7. RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES AND THE MAINTENANCE AND
ENHANCEMENT OF LONG-TERM PRODUCTIVITY

No short-term exploitation of resources resulting from the proposed transit center will have long
term adverse consequences. Major impacts such as increased bus and pedestrian traffic to the
site will increase noise and emission levels. However, recent studies show that no measurable
negative impacts on air quality will occur with the proposed project.

Long-term gains will be the increased consumer use of the commercial entities surrounding the
site. The convergence of different public services and commercial entities within walking
distance to the site increases the accessibility of public services to the community, and the use of

public transport is encouraged.
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8. IRREVERSIBLE/IRRETRIEVABLE COMMITMENT OF RESOURCES BY THE PROPOSED ACTION

Development of the proposed facility will involve the irretrievable loss of certain environmental
and fiscal resources. However the costs associated with the use of these resources should be
evaluated in light of the long term benefits to residents of the Wai'anae Coast, the City & County’
of Honolulu and the State.
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9. SUMMARY OF IMPACTS

9.1 IMPACTS TO PHYSICAL ENVIRONMENT

9.1.1

9.1.2

\Wai'anae Coast Community Transit Center: Final Environmental Assessment

Traffic

In Wai'anae, hub services have already been implemented and will only change by
being re-routed to the transit center on Leihoku Street. From an operational '
perspective, bus service in Wai'anae will remain relatively unchanged once the

Transit Center comes on-line.

Traffic along Farrington Highway in Wai'anae in front of the Waianae Mall where
the buses are currently informally operating as a transit center is heavily congested
especially during the peak commute times. However there are relatively insignificant
volumes moving from Leihoku Street or turning left onto Leihoku Street from
southbound Farrington Highway resulting in few interruptions or delays for through
traffic. Moving the Transit Center off of the highly congested Farrington Highway
will actually help to alleviate traffic and increase pedestrian safety. The impact of
increased traffic on Leihoku street will be minimal, as it is confined to the first 45 feet

from the intersection at Farrington Highway.

There will be a temporary short-term impact on traffic resulting from construction
related activities that would only last during the construction period. Traffic controls

and other standard construction miti gation measures will be taken to alleviate the
construction related impacts. The extent of the construction impacts should not be

adverse.

Completion of the Transit Center should not adversely impact traffic within the
project area. No levels of service or operational impacts are associated with this plan.
See Appendix B, Traffic Impact Analysis and Environmental Analysis for a full

report.

Air Quality and Noise

Development of the transit center will impact the air quality and noise at intervals
when the buses pulse at the site due to the bus emissions. However, because the
routes will be coordinated so that, ideally, all City buses will come together at the
same time and depart at the same time, the impact of their emissions will also be
pulsed, concentrated when the buses are on site, then clear when the buses depart.
The addition of cars either parking at the site or dropping off/picking-up passengers
may also add slightly to the air quality. The resulting increase in the air pollution due
to bus emission was found to be relatively smaller than the significant emission rates
as defined in the Hawai'i Administrative Rules. Currently buses and private vehicles
are traveling along Farrington Highway; therefore it is unlikely that any measurable
impacts on air quality or noise will occur. Since the buses are currently operating on

Farrington Highway in front of the Wai'anae Mall, the air quality and noise basically
being diverted instead to the rear of the mall.
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9.4.3

9.14

9.1.5

9.1.6

9.1.7

There will be temporary short-term impacts to the air quality and noise associated
with the construction related activities. Standard construction mitigation measures
will be taken to alleviate construction related impacts. The extent of these temporary
impacts should be minimal and not be adverse.

Implementing any air quality or noise mitigation measures for long-term impacts
from the proposed project is probably unnecessary and unwarranted. Refer to
Appendix C, Air Quality Environmental Assessment Final Report for the full report.

Drainage and Erosion

It is anticipated that on-site run-off from the proposed project site will not have an
adverse impact to the adjacent and downstream properties. A drainage plan will be
developed during the design phase of the proposed project.

Flora and Fauna
There are no significant trees, and the existing flora and fauna are small, introduced

species. The proposed development should not have an adverse impact on the flora
and fauna. Once the project is landscaped, it should have a positive impact on the
flora. Xeriscape tropical plants will oament and beautify the site that will be
irrigated to aid its success in establishing itself. There should not be an adverse
impact to the fauna.

Wetlands
The project site is not deemed to be in a wetland or conservation area.

Scenic, Aesthetic and Open Space Resources

The impact on scenic, aesthetic and open space resources by the proposed project
should be positive. The mostly vacant and unimproved land currently has an
abandoned metal shed structure and lime mill. As such itis attractive as a dumping
site for unusable household and automotive items such as mattresses, tires, etc. as
well as a campground for vagrants.

The proposed project will beautify the area with mostly one story structures designed
to be reminiscent of an ancient Hawaiian village. The tallest structure will be a clock
tower that will have an approximately 4 foot square, 10 foot tall base. It will stand
approximately 28 feet high and be made of steel frame open truss above a moss rock
base topped by an approximately 3 foot diameter clock. The central and main area of
the proposed project will mostly be open space landscaped with ground cover and
trees and meandering walkways. The low profile and loose density of structures on
the site will allow for sightlines to the ocean and to the mountains with relatively little
obstruction for any future development on the surrounding vacant land and existing

development.

Historic and Cultural Resources
Due to the disturbed nature of the existing site, it is highly unlikely that there will be
an adverse impact on historic and cultural resources. Should items of important
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archaeological significance be encountered during construction, work will stop and
appropriate mitigation measures will be taken to preserve the findings.

9.2 IMPACTS TO COMMUNITY ENVIRONMENT

9.21

9.2.2

9.2.3

9.24

Population and Local Economy
The “spoke” portion of the Hub and Spoke transit system has already informally been

implemented in the Wai‘anae community on Farrington Highway in front of the
Wai'anae Mall. The proposed development would basically be moving the current
informal hub in front of the mall off of the main highway to just behind the mall. It
should be an easier site to access for park and ride and “kiss and ride” passengers, as
well as be easier for the disabled to access. However, offsetting those benefits would
be the fact that the proposed transit center, being off of the main highway, would not
be as visible as the informa! one operating on the main highway. It is yet to be
determined how these positive and negative effects will ultimately make an impact on
the local economy. The proposed project should have no adverse impact on the

population.

Public Services

The proposed improvements should have a negligible impact on public services such
as medical facilities, recreational facilities and schools. However, there may be a
possible increase in need for fire protection, and assuredly police protection services.
With a formal transit center, there will be structures that may possibly require fire
protection. Additionally, with the proposed transit center located off of the main
highway, and having improvements, there will be an increased need for security
measures impacting police protection services. The design will utilize defensible
space ideas such as good lighting, minimizing hiding places, etc. as well as vandal
resistant materials to help alleviate the enhanced security requirements. Additionally,
it will provide provisions for security cameras to be installed to help monitor the site.

Infrastructure and Utilities

The proposed improvements will have a negligible impact on roadway, water, power
and solid waste disposal systems. The current informal site does not have any
improvements such as landscaping and a comfort station, therefore there will be an
increased load on water and power demand and a requirement to address solid waste
disposal. However, the impact of such services is minimal. While the Board of
Water Supply believes that the existing waterlines are sufficient for the site, water
service availability will be determined once permits are applied for and will be based
on the demand and existing capacity at that time. As much as possible, solar energy
will be incorporated for use in the design. The procedure for solid waste disposal will
be determined at a later date. It will either be provided by the City and County of
Honolulu or contracted to a private vendor.

Envirenmental Justice
The proposed project is consistent with Title VI of the 1964 Civil Rights Act and

Executive Order 12898 on Environmental Justice, requiring that all program and
project actions and decisions ensure that minority and low-income populations are not
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disproportionately adversely affected by transportation programs or projects. The
proposed project would enhance services for all people currently served by public
transportation and make it more appealing for those not yet using public
transportation without exclusion to one’s social or economic status or physical
mobility.

9.3 NEED FOR ENVIRONMENTAL IMPACT STATEMENT

Because no long-term adverse impacts are anticipated to the proposed project, an
Environmental Impact Statement is not required.

9.4 SIGNIFICANCE

According to the Department of Health Rules (Chapter 11-200-12), the proposing agency
must determine whether an action may have a significant impact on the environment. These
would include (1) all phases of the project; (2) its expected primary and secondary
consequences; (3) its cumulative impact with other projects; and (4) its short and long-term
effects. The Rules establish Significance Criteria to be used as a basis for identifying
whether significant environmental impacts will occur. According to the Rules, an action
shall be determined to have a significant impact on the environment if it meets any of the

following criteria.

1. Involves an irrevocable commitment to loss or destruction of any natural or cultural
resources. The project will not require the loss or destruction of any natural or cultural
resource, but will encourage conservation of non-renewal resources such as oil-based fuel.

2. Curtails the range of beneficial uses of the environment. The project will be built on
previously developed land. Therefore, it will not negatively impact other beneficial uses

such as recreation.

3. Conflicts with the state’s long-term environmental policies or goals and guidelines as
expressed in Chapter 344, HRS, and any revisions thereof and amendments thereto, court
decisions, or executive orders. The project does not conflict with any long term
environmental policies, goals and guidelines.

4. Substantially affects the economic or social welfare of the community or State. The
project could have a positive effect on the economic welfare of the community by reducing

the residents’ use of non-renewable fitel sources.

5. Substantially affects public health. The project will improve public health by
encouraging use of public transport--thus reducing use of private automobiles and the
resulting air emissions generated. It will also encourage residents to access public services
located around the transit center on foot—which will contribute to a healthier and active

lifestyle.

6. Involves substantial secondary impacts, such as population changes or effects on public

facilities. The project will not have significant adverse secondary impacts on public

facilities.
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7. Involves a substantial degradation of environmental quality. The project will not
substantially degrade the environmental quality. Existing trees will be retained or replaced
and the structures on site will adhere to zoning height requirements, thus preserving public

view planes.

8. Is individually limited but cumulatively has considerable effect on the environment, or
involves a commitment for larger actions. The project is part of an islandwide system of
transit centers, however, the development will not have a considerable impact on the

environment.

9. Substantially affects a rare, threatened or endangered species or its habitat. The project
will not affect rare, threatened or endangered species or habitat.

10. Detrimentally affects air or water quality or ambient noise levels. The project will not
detrimentally impact air or water quality.

11. Affects or is likely to suffer damage by being located in an environmentally sensitive area
such as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land,
estuary, freshwater or coastal waters. The project will not be developed in an
environmentally sensitive area.

12. Substantially affects scenic vistas and view planes identified in County or State plans or
studies. The project will not impact any scenic or view planes.

13. Requires substantial energy consumption. The project will not require substantial energy
consumption to complete. In fact, when in operation, the project will reduce the
consumption of non-renewal fuel sources typically used by automobiles.
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10. NECESSARY PERMITS AND APPROVALS

10.1

10.2

10.3

Wai'anae Coast Community Transit Cenler: Final Environmental Assessment

FEDERAL
A Federal permit may be required in response to Section 401(a)(1) of the Federal Water

Pollution Act, commonly known as the Clean Water Act.

STATE OF Hawall
The State requires the preparation of an Environmental Assessment. If the state

provisions are addressed, the applicant can determine that an Environmental Impact
Statement (EIS) will not be required, and can then issue a FONSI (Finding of No

Significant Impact) for this project.

Ciry & COUNTY OF HONOLULY
All related development plans have been amended to reflect the proposed action. Prior to

obtaining the building permit, it will be necessary to secure all applicable reviews and
approvals from regulating agencies. The following permits will be required prior to
implementation: demolition, grubbing, stockpiling, grading, building, and right-of-way.
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11. Anticipated Determination

Based on the information described in this document, the proposed project is not expected to
result in any significant social, economic, cultural, or enviroml?e'ntal impacts. Consequently, a
finding of no significant impact is anticipated pursuant to provisions of Subchapter 6 of Chapter
200, Title 11, Hawaii Administrative Rules of the Department of Heath.
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12, Agencies and Parties Consulted in Preparation
of the Environmental Assessment

The following persons or agencies were contacted during the preparation of the
Environmental Assessment:

1. Board of Water Supply
2. Department of Hawai'ian Homelands

3. Department of Land and Natural Resources
State Historic Preservation Division
Division of Boating and Ocean Recreation
Division of State Parks
Commission on Water Resource Management
Division of Forestry & Wildlife
Land Division Branches

Q'ahu District Land Office

4, Hawai'i State Meteorologist

Pre-consultation responses were received from the following:

Hawaii Department of Health

Hawaii Department of Land & Natural Resources, Historic Preservation & Land

Divisions

Hawaii Department of Transportation

C&C Honolulu Department of Transportation Services
C&C Department of Parks & Recreation

C&C Honolulu Fire Department

C&C Board of Water Supply

C&C Police Department
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ABSTRACT

Historical background research including mythological accounts, LCA
documentation, and previous archaeological research suggests that Lualualei Ahupua'a
was initially occupied by the 15' century with settlement continuing likely until the early
19'* century. Within the project area, however, extensive quarrying activities in the past 70
years have significantly altered the original landscape, removing any traditional Hawaiian
sites which may have existed.

The proposed Wai'anae Community Transit Center lies in an area which has
undergone extensive land altering activities with the current land surface appearing to
have been extensively mined and grubbed over the previous century, rendering it relatively
free of surface and subsurface archaeological resources.

The area's history of commercial lime quarrying and associated activities has
distorted or terminated native cultural practices, if any, that formerly pertained to the
project area parcel. There is no evidence of any cultural practices — including burials, trails,
hunting, gathering, and cultural sites — formerly associated specifically with the parcel, nor
is there evidence of any ongoing cultural practices.

Based on the above findings, this study concludes that there will be no adverse
impact to historical or cultural resources by the implementation of the transit center
project.
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I, INTRODUCTION

A. Project Background

The Department of Transportation Services has proposed the construction of the
Wai'anae Community Transit Center located at 86-052 Leihoku Street in Wai'anae,
immediately east of Wai'anae Mall (Figures 1&2). The current owner, Lenakona, Inc., has
made the 7.69-acre parcel available for purchase, approximately 2.8-acres of which would be
utilized for the proposed transit center. The center is proposed to provide parking, bus bays,
and other structures surrounded by the bus bays and driveways.

This report documents the historical background and previous archaeological research
in the ahupua’a of Lualualei and in the vicinity of the proposed transit center parcel. The
report also assesses the archaeological and cultural impact of the proposed transit center

project.

Cultural Surveys Hawai'i, Inc.(CSH) was contracted by AM Partners, Inc. to conduct
this assessment in May of 2002.

B. Project Area Description
The proposed site for the Wai'anae Community Transit Center is in Lualualei Valley

(Ahupua’a of Lualualei), on the leeward side of O*ahu, within the Wai‘anae District. The
project area is currently zoned I-2 (industrial) and is surrounded by the Wai‘anae Mall to the
west (makat), residential housing to the north and east (mauka), the Waianae Waste Water
Treatment Plant (WWTP) across Leihoku Street to the southwest and the Waianae YMCA site
to the south. The site is currently “mostly vacant except for an existing metal warehouse
structure, some fencing, aind materials (green waste, furniture, trash, etc)” (AMP Project No.

A0096.20; Fax Memorandum).

The proposed Wai'anae Community Transit Center covers an area of approximately
2.8-acres, measuring approximately 500 ft by 350 ft within (TMK 8-6-01:por. 29) and lying
approximately 500 m from the coastline. The elevation of the parcel is less than 20 feet AMSL
and receives an annual rainfall of 20-30 inches (Juvic and Juvic, 1998:56). Nanikuli Valley is
cut into the eroded remnants of the Wai'anae shield voleano, the first volcano to form what is
now Q’ahu { Abbott, Macdonald, Peterson 1983; 426). The project area is dominated by
vertisols which are common to dry areas such as Wai'anae. These soils are typically found on
talus slopes and dissected valleys. “The tendency of Vertisols to shrink and swell with wetting
and drying can be hazardous to overlying construction” (Juvic and Juvic, 1998:92).

The prevailing winds in the area are the northeast trades that blow over the Ko'olau
mountains then continue over the Wai‘anae range and head out over the southwest potion of
the island (Juvik and Juvik 1998; 55). This wind pattern is responsible for the relatively low
rainfall averages on the leeward side of the island. The winds cause the rain to hit the
Ko'olau Range first releasing most of their moisture there and then continue on over the
Wai'anae Range releasing what moisture may be left (Abbott, Macdonald, Peterson 1983;
224). Temperatures in the area range from 65-88 degrees
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Figure 1

A Portion of the USGS Waianae Quad Showing the Location of the
Proposed Wai'anae Community Transit Center
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Fahrenheit in January to 70-95 degrees Fahrenheit in July (UH-Department of Geography
[Armstrong ed.] 1973; 58).

Before the introduction of the exotic species with Western contact, the native
ecosystems of the area consisted of lowland dry and mesic forests, lowland dry shrub lands,
and grasslands. These areas range from warm to very hot and dry. Today the entire area has
been altered by human activity (Juvik and Juvik 1998; 122-123).

The soils in the project area consist of Mamala stoney silty clay loam, 0-12 percent
slopes and Mokuleia clay which is nearly level. The Mamala soil is particularly stony, and in
order to be cultivated the stones must be removed (Foote et al 1972; 93 and 95).

C. Methodology
An archaeological field inspection of the project area was conducted in April 2002 by

CSH archaeologist David Shideler.

Background research included a review of archaeological studies in the library of the
State Historic Preservation Division; document searches at the Hawai'i State Archives; the
Mission Houses Museum Library; the Hawai'i Public Library; the libraries of the University
of Hawai'i-Manoa; and the Archives of the Bishop Museum; and a study of maps at the Survey
Office of the Department of Accounting and General Services.



II. CULTURAL AND HISTORIC BACKGROUND

The present study area is located within Lualualei ahitpua’a in the district of
Wai'anae. Clues to the history of land use and activity within the ahupuaa are found in
preserved records including journals, government records, scholarly studies, memoirs,
archaeological studies, maps, historic photographs, and oral histories. The earliest records
present glimpses of landmarks and events within the general Wai‘anae area. By the middle
decades of the 19th century, it is possible to focus more precisely on the study area as
documentation becomes more abundant and specific,

A. Pre-Contact to 1800
Traditional accounts of Lualualei focus on mythology of the demi-god Maui. Samuel

Kamakau (1961) cites *Aloha Stream (approximately 5 km south of the project area) at the
coast of Lualualei as the birthplace of the Polynesian demi-god Maui and his brothers: it was
here that Maui learned the secret of making fire for mankind and perfected his fishing skills.
Other famous accounts of Maui at *Ulehawa Stream refer to: the cave in which Hina (moon
goddess, mother of Maui) made her tapa; the fishhook, Manai-a-ka-lani (with which Maui
attempted to unite the Hawaiian Islands); the snare for catching the sun (which Maui used to
advantage on Haleakala); and the place where Maui's adzes were made.

B. Maui Legends (0'ahu)
“Aloha was the birthplace of Maui and the origin of the Maui legends. (Puku'i, Elbert

& Mo'okini 1976:215) Kamakau tells us that Maui’s genealogy can be traced from the “Ulu
line thru Nana'ie and says:

- .. Wawena lived with Hina-mahuia, and Akalana, a male, was born; Akalana
lived with Hina-kawea, and Maui-mua, Maui-waena, Maui-ki‘iki‘i, and Maui-
akalana, all males, were born.

“Ulehawa and Ka'6lae, on the south side of Wai‘anae, O'ahu, was their
birthplace. There may be seen the things left by Maui-akalana and other
famous things: the tapa-beating cave of Hina, the fishhook called Manai-a-
kalani, the snare for catching the sun, and the places where Maui's adzes were
made and where he did his deeds. However, Maui-akalana went to Kahiki after
the birth of his children in Hawai'i, ({amakau 1991:135)

The Maui rock, Site 148 in McAllister's Archaeology of O'ahu, is currently located at
87-1550 Farrington Highway in Lualualei. In 1930 when McAllister conducted his fieldwork

he noted:

The large rock is now split in half and adorned with many small, oddly shaped
rocks. It is said to be bad fortune to build one's house acfoss a line drawn
directly from the rock to the shore. (1933:110)



Maui and Fire

Many stories are told about how people of old obtained fire. . . . According to
another story familiar to all, fire was obtained by Maui, son of Kalana from the Mud-
hen-of-Hina. People at first had fire; it was a continuous fire from the god. The gods
took away the fire from men; Maui-a-Kalana therefore sought the source of fire and
found it in the mapele. The owner of the fire was a woman. She was “Alae-huapipi
and she had the fire in the mapele and this was the fire called the fire of Pele (ahi
Pele). Two women, ‘Alaeniuahina and "Alae-huapipi, had the fire in the mapele and
from them fire was obtained. From that time men had fire. The source of fire was in
the possession of these two double-bodied women who could take bird form, hence
Maui kept watch of them in order to find out the source of fire.

Maui-a-Kalana was once living seaward of "Aloha at Wai'anae and saw these two
women toasting bananas in the valley of Poho-a-‘alae. One woman was saying,
“Hina’s cock of a son is swift!” when, just as they were speaking, Maui stood before
them. The two women transformed themselves into their ‘e’epa bodies. Maui caught
the head of "Alaehuapipi, but her companion was quick enough to save herself, and
the selfish woman called out, “O, "Alachuapipi, hide the fire!” Maui said, “Show me
how fire is obtained. If you conceal the matter I will kill you!”, and he held her body
dangling by the head with the wings crossed at the back. Fearing that she was about
to die, she told him that the mapele fire was hidden in the hollow of a rock. It was
called the mapele because of the two, three, and four women who were rubbing sticks
for fire; and after Maui had found that the fire was in the wood, he found a spark
within two sticks of wood rubbed together.

(Sterling & Summers 1978:64-5, citing to S. M, Kamakau, Mo olele Hawaii, vol. 1, Chapter 5,
page 4b.)

Maui's Flying Expedition

(Synopsis) One day Maui and his brothers went fishing again in the sea of
‘Aloha. They each let down their hooks but caught only sharks. Maui then
let down his famous hook, Manaiakalani and caught a mio and ulua. Maui
then gave the order to paddle to shore where he took the fishing tackle gourd
and hokeo (his paddle) to his mother Hina. The fish he took to the heiau
Lua’ehu because he had to eat it there.

He began to eat the fish from the head and had reached almost the tail when
he looked towards Pohakea and saw the chief Peapeamakawalu (eight eyed
Pea-pea) carrying off his wife Kumu-lama. He left the tail of the fish and
pursued Pea-pea. Unable to overtake Pea-pea who had disappeared into the
sky beyond the sea he returned to mourning to the heiau, where he had left
the fish tail, but it had disappeared.

Weeping he returned to his mother Hina who told him to rest first and then
to go to the land of Ke'ahumoa where he would find Ku'clokele his
grandfather who would further instruct him as to how to recover his wife.
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Maui went as directed, not finding his grandfather in the hut he locked in the
potato field on the other side of Pohakea but saw no one. Then from a hill he
saw coming toward Waipahu a man “with a load of potato leaves, one pack of
which, it is said would cover the whole land of Ke*ahumoa.” When this man,
Ku'olokele, reached the stream he laid down his bundle and Maui seeing he
was hunched backed, picked up a stone and threw it at him. The stone hit
the old man on the back and immediately his back was straightened. He
then picked up the stone and threw it on Waipahu where it is to this day.

Ku'olokele picked up his bundle and went to meet Maui. When they arrived
at the hut he asked Maui his errand and on being told he directed Maui to go
and catch birds for feathers and gather ki leaves and “ie*le vine and fill the
house which was near by.

After doing this Ku'olokele then told Maui to go home but to return in three
days. While Maui was gone Ku'olokele fashioned a bird out of the materials
gathered by Maui. When Maui returned his grandfather bid him enter this
“mokumany” (bird ship) and gave him the following instructions. Maui must
go to the land of Moanaliha which was Pea-pea’s land. There he would find a
village and the inhabitants would be down on the beach. Among them would
be Pea-pea and Maui's wife.

Maui was to attract their attention and then fly away out over the ocean. As
he returned towards the group Pea-pea would say, “Perhaps that is my bird
and if so he will fly to and rest on the sacred box.”

Maui listened to his instructions and then flew for two days and two nights
until he reached the land of Moanaliha. He did as he was told and when Pea-
pea exclaimed about the bird Maui flew to the sacred box and rested there,
The chief then returned to the village and commanded the bird to be brought
to his sleeping house and fed. This was done and then all retired. But Maui
had to wait for Pea-pea’s eyes to close one by one. Since it was almost dawn
he called on Hina to hold back the night for a little while. This done Pea-
pea's 8 eyes were finally all closed in sleep. Maui was then able to kill Pea-
pea. He cut off Pea-pea’s head and taking this and his wife flew back to his
grandfather where they all feasted and rejoiced.

(Sterling & Summers 1978:65, citing T.G. Thrum, More Hawaiian Folk Tales: Further
Exploits of Maui, pg 252).



Maui and Manaiakalani

(Synopsis) Mauikupua lived with his grandmother Hina. He often wondered
why the islands were separated and decided to join them. He consulted his
mother who sent him to ka'alaenuiahina (k). Ka‘alae told him the power to
do 50 belonged to Unihokahi who is found at Ponaha keane (a fishing station
at ‘Aloha).

Maui returned home and next day told his mother he was going fishing.
Maui asked his brothers to go with him and they made ready their fishing
gear. Maui got ready his famous hook Manaiakalani. Mauj told his brothers
to watch for a kaliu (bailer) floating at the bow of the canoe and to catch it. .
They sailed to the middle of the sea of *Aloha and Maui took bearings from

Hina's place of drying her kapas. There they saw the kaliu and Maui told his

brother Maui-mua to catch it. His brother thinking there was no need for one —
did not do so, so Maui caught it as it floated by him. The name of this bailer

i1s Hinaakeka.

When the brothers turned around they saw a beautiful woman in the back of
the canoe. They all sailed on to Ponahakeone and anchored but when the
brothers looked around again the woman was gone. Maui knew the bailer
(the woman) had dropped into the sea. He called to his brothers to drop a
hook to the bottom of the ocean, but each time they caught only a fish. Maui
then dropped Manaiakalani and told his brothers to prepare to paddle. The
hook was grasped by Hinaakeka who took it to Unihokahi. She asked him to -
open his mouth so she could see if he had one tooth or many. When he did so,

she hooked in Manaiakalani and jerked the line so Maui would know.

Maui then commanded his brothers to paddle hard but not to look back,

Finally becoming exhausted and thinking that it was not a fish they had

hooked, they gave up and looked back. They saw the chain of islands -
following and were surprised. Maui was angry because they didn’t reach the

shore and the islands were never joined. The hook was loosened from

Unihokahi’s mouth and the islands separated and drifted back to their

original positions.

(Sterling & Summers 1978:65-6, citing T.G. Thrum, More Hawaiian Folk Tales: Further
Exploits of Maui, pg. 248).

The meaning of “Lualualei” is somewhat controversial, as there are two competing
explanations. The first postulates that Lualualei literally means “flexible wreath:"

.. . An allegory relating to the clever strategy of the famous Mailekukahi, a high chief

of O’ahu, whose flexible flanks of warriors surrounded four invading armies from .
Hawai'i and Maui at the great battle of Kipapa where the corpses of the slain paved )
the bottom of this ravine, about A.D. 1410 (Sterling & Summers 1978:68). -

The second definition of Lualualei is “beloved one spared.” This is a reference to the
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legend of Kalakua who was suspected of violating kapu by wearing the king's malo (loin
cloth):

...and it was told that the family, elders and children together, would be set on fire
for the wrong committed by Kalakua. Though he alone was thought to have
committed the misdeed, the whole family was held guilty. The company, somewhat
in the nature of prisoners, spent the night at Lualualei near the fish pond on the
plain. The next day they reached the southern side of Kanepuniu, and there they
encamped for eight days to await an announcement concerning the death and
burning of the wrongdoers. Finally, a proclamation from the king was given by
Kula‘inamoku, stating that there would be no deaths, for Kalakua had not worn the
king’s malo. Thus was the Luluka family spared a cruel fate. A child born in the
family later was named Lualualei (The beloved one spared).(I'i 1959:23)

Accounts of early foreign observers give only a generalized picture of the late pre-
contact/early historic patterns of population and activity within the Wai‘anae District and
Lualualei itself. Captain George Vancouver, sailing along the Wai‘anae Coast in 1793,
noted: "The face of the country did not...promise an abundant supply [of water]; the situation
was exposed.” He described the coast as "one barren rocky waste nearly destitute of verdure,
cultivation or inhabitants" (in Krauss 1973:17).

The only village Vancouver observed was "at Wai'anae, located in a grove of coconut
and other trees on the southern side of a2 small sandy bay" (Ibid.:17). It is probably this
village that was visited in 1815 by John B. Whitman who described the eastern coast of
O'ahu between Wai'anae and Honolulu:

The eastern side of this Island presents but few subjects worthy of remark,
rude and magnificent scenery will often land amid hills and vales and rocky
promontories will serve to cheer the general gloom but [the visitor] will pant
for the charming scenes of Hanoruru and Whyteetee.

After proceeding for some time over an uncultivated plain, we arrived at small
village situated on the sea shore. It consisted of about twenty huts occupied by
fishermen (Holt 1979:82)

The "uncultivated plain" Whitman observed before reaching Waianae likely
encompassed Nanikuli and Lualualei. Mary Kawena Pukui's description of the inhabitants
at the coast of Nanikuli may characterize those in Lualualei as well:

In the olden days, this place [Nanikuli] was sparsely inhabited because of the
scarcity of water...The fishing was good but the planting very poor. When it
rained, some sweet potatoes would be put into the ground, but the crops were
always poor and miserable.



There were a few brackish pools from which they obtained their drinking
water and it was only when they went to the uplands of Wai'anae that they
were able to get freshwater. They carried their water home in large calabashes
hung on mamaka or carrying sticks and used their water very carefully after
they got it home. They spent most of their time fishing and most of the fish
they caught were dried as gifts for friends and relatives in the upland.
Sometimes they carried dried and fresh fish to these people in the upland and
in exchange received poi and other vegetable foods. And as often as not, it was
the people of the upland who came with their products and went home with

fish. (Ibid.:10)

While the pioneer Hawaiian historians and documenters Samuel Kamakau and John
Papa I'i do report on Lualualei, they mention only ahupua’a mythologies and the presence
of trails and a fishpond: no indication is given of any sizeable population within the region.
T'i indicates that "there were three trails to Wai‘anae, one by way of Puu o Kapolei, another
by way of Pohakea [pass), and the third by way of Kolekole [pass]” (['i 1959: 97). The trail
from Kapolei followed the Wai'anae coastline around Kaena Point. All these trails were
certainly of some antiquity. The one through Pohakea Pass possibly traversed a portion of
the present study area along ‘Aloha Stream. (Hammatt et al. 1993:8). The coast of
Lualualei, like Nanakuli, appears up to late prehistoric/early historic times to have
sustained a sparse population which was limited to isolated habitations supported by
marine resources. Environmental components including the dry climate (less than 20 inches
of rainfall on the coast and 30 inches throughout the rest of the ahupua’a (Armstrong
1973:56)), and geologic limitations ("much of the seaward portion of the valley is uplifted
coral limestone that in some areas is thinly disguised with a shallow layer of soil” (Kelly in
Haun 1991:310)). These factors were likely determinative constraints upon population
density along the Lualualei coast. Although these and various other historic accounts
describe the coastal regions of Nanikuli and Lualualei as relatively uninhabited because of
their limited subsistence resources, archaeological evidence suggests that late prehistoric
and early historic land usage occurred inland of the coastline.

C. Mid to Late 19" Century
Whatever coastal population was present by the beginning of the nineteenth century

would have been distinct from an agriculturally-based population component - "friends and
relatives" - in the mauka reaches of Lualualei. Land Commission Award documents from the
mid-nineteenth century give clues to where at least some of the mauka-ward population was
clustered in late prehistoric/early historic times. Six kuleana awards were recorded for
Lualualei, all in the “ili of Pihawai. Marion Kelly summarizes the six land claims:

Information provided by farmers in their claims to the Register of the Land
Commissioners to Quiet Land Titles revealed that at least eight families were
living in Piihiwai in 1848, and that they cultivated at least 163 loi (taro
pondfields), in addition to dryland crops on the kula (plains), and wauke
(Broussonetia papyrifera) in the small valleys. One claimant was even making
salt...

The average size of the land awarded to the six claimants was 9.237 acres. If
the two largest awards are not included, the average size of the remaining
four awards drops to only 3.05 acres...Grouped as they were along the stream
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in the one ‘ili of Pihawai, the assumption is that this was the best land in
Lualualei for raising wetland taro, and that this activity was being pursued by
the awardees. (Kelly in Haun 1991:321-323)

Although all of the claimants testify to having received their land during the third or
fourth decades of the nineteenth century, the location of their claims (the ‘i of Pihiwai)
likely represents a focal point of mauka settlement and subsistence agriculture within late
prehistoric Lualualei.

In the early 1800s Wai‘anae became involved in the sandalwood trade controlled by
Kamehameha:

When [Kamehameha)] needed a quantity of the wood to pay for some purchase,
he simply issued orders to have it cut and transported to the waterside. In
1817 the ship Columbia was purchased, to be paid for in sandalwood to the
amount of ‘twice the full of the vessel.' The wood for this purchase was
furnished by Kaumualii of Kauai and the chiefs who controlled the Waimea
and Wai’'anae districts of Oahu. (Kuykendall 1965: 88)

The intensive trade in the wood obliterated the sandalwood forest and upset the
traditional Hawaiian culture. According to Samuel Kamakau:

This rush of labor to the mountains [to cut sandalwood] brought about a
scarcity of cultivated food throughout the whole group [of islands]. The people
were forced to eat herbs and tree ferns, hence the famine called Hi-laulele,
Haha-pilau, Laulele, Pualele, "Ama’u, or Hapu'u, from the wild plants
resorted to. (Kamakau 1992: 204)

As a result of an accelerated oppression of the people following the death of
Kamehameha in 1819 when control of the rich sandalwood trade was placed in the hands of
local chiefs, the people of Wai‘anae pulled out the sandalwood saplings to avoid future
harvesting (Zbid.).

Domesticated animals including goats, sheep, and cattle were brought to the
Hawaiian Islands by Vancouver in the early 1790s, and allowed to graze freely about the land
for some time after. It is unclear when the domesticated animals were first brought to O‘ahu.
L.A. Henke (1929: 21), however, reports the existence of 2 longhorn cattle ranch in Wai‘anae
by at least 1840. During this same period, perhaps as early as 1790, exotic plant species were
introduced to the area. These typically included vegetation best suited to a terrain disturbed
by the dwindling sandalwood forest and erosional effects of animal
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grazing, The following dates of specific vegetation introduced to Hawai'i are given by R.
Smith and outlined by Frierson (1972:10-11):

1) "early," ¢. 1790
Prickly pear cactus, Opuntia tuna
Haole koa, leucaena glauca
Guava, Psidium guajava

2) 1835-1840
Burmuda [sic] grass Cynodon dactvlon
Wire grass, Eleusine indica

3) Lantana, Lantana camara

The kiawe tree was also introduced during this period, either in 1828 or 1837

(Ihid.:11).

Following the western encroachment into the Wai'anae Coast, a swift decline in
population occurred due to disease and a "tendency to move to the city where there was more
excitement” (McGrath et al. 1973:25). In 1835, a missionary census listed 1,654 residents on
the Wai‘anae Coast. The population of the Wai‘anae Coast was decimated by a small pox
epidemic in late 1853. In 1855, the Wai'anae tax collector recorded 183 taxpayers on the
leeward coast, which is thought to represent a total population of about 800 people. This
catastrophic depopulation facilitated the passing of large tracts of land into the hands of few
landholders and led to the decline of the traditional Hawaiian economy that once supported
the region. (Hammatt et al. 1993:10-11).

Between 1850 and 1880, ranching was the leading industry of the Wai'anae Coast.
During this time and prior to 1886 (vear of King Kamehameha IV's death) large tracts of
crown lands in the Wai'anae District were sold with fee simple titles or placed under long-
term leases to various entrepreneurs and families such as Samuel Andrews in Makua Valley;
the Dowsetts in Ninakuli, Lualualei, Mikilua, and later in Wai‘anae; and the Holt clan in
Makaha.

In 1878, Hermann A. Widemann - a retired Supreme Court Justice - began Wai'anae
Plantation, the first sugar plantation on O'ahu. Roger Green reports that "between 1878 and
1884 the economy and community of Wai'anae underwent a major change, in which the
former Hawaiian landscape virtually disappeared" (Green 1980:12). With the hiring of 20
local Hawaiians, 15 haole technicians and almost 60 Chinese laborers, Widemann essentially
created a town at Wai'anae to support the cultivation and processing of sugarcane. This
included the building of 24 new houses and a manager's residence along with a sugar mill
and various extensive irrigation systems. In 1884, the Hawaiian Directory reported Wai'anae
to be the largest settlement on the island outside of Honolulu. By 1890 the Wai'anae Sugar
Plantation had over 600 acres in sugar cultivation, 12 miles of railroad and 350 laborers; the
1890 census reported 903 residents in the Wai'anae District.

On George Bower's trip around Q'ahu in 1880, he described Lualualei Valley as
"occupied as a grazing farm" by Dowsett and Galbraith who leased "sixteen thousand acres
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from the Crown" (in Haun and Kelly 1984:32).

An 1884 government survey map of Wai'anae and adjacent lands shows no structures
in the vicinity of the project area; however, the railroad and “main road to Honolulu” lie less
than 500 m makai of the site (Figure 3). In addition, a “solitary cocoanut” is situated 400 m
to the south which may suggest a habitation nearby (Jackson, 1884).

Following the overthrow of the Hawaiian monarchy in 1893, crown lands along with
government lands became recognized as public domain and subsequently became available
for homesteading. (Ibid.:12-13)

D. 20* Century

At the turn of the 20" century the ahupuaa of Lualualei was divided into numerous
homestead lots. The largest homestead lot totaled 2,629 acres and was sold to H.M. von Holt
in 1903 for ranching cattle (Haun and Kelly 1984:37-38). A 1902 Hawai'i Territory Survey
shows the project area within a “Govt. Reserve” (Figure 4: Emerson and Harvey, 1902). By
1929 over 8,184 acres of the McCandless Cattle Ranch land, "the area which now constitutes
the Lualualei branch” (in Haun and Kelly 1984:41) had been purchased by the U.S. military.

Specific to the project area, the study parcel and the area mauka of the project area
were part of a quarry which mined coral for lime. A 1927-1930 War Department map shows
the quarry and associated structures at the mauka end of a short section of OR&L track
which was constructed for transportation of the lime products (Figure 5). Use of the track was
discontinued when OR&L went out of business. The project area (which was part of a 301-
acre acquisition) was acquired by Lenakona Development, Ltd., which is an offshoot of the
former Hawatian Gas Products, from the Wai‘anae Lime Company in 1939. At the time of
the purchase, a cement and lime plant was operating on the parcel of land. Following the
land acquisition, Hawaiian Gas Products changed it's name to Gaspro and with American
Cement Company formed Hawaiian Cement Company in 1950 with the Wai‘anae parcel
becoming a part of the enterprise. The quarry operation included a crusher, kiln, warehouse
and housing, the majority of which has been demolished, with the land being converted to
residential housing and the Wai‘anae Sewage Treatment Plant. In 1976 the lime plant
ceased operation on the Wai'anae property due to complaints of noise and dust. A corrugated
steel warehouse and hopper are all that currently remain on the property associated with the
lime operation (Lenakona Development: Background History of Wai‘anae Property).

E. Modern Land Use

Within the last ten years, the existing warehouse was used by the Hawaiian Homeless
Women and Children foundation as a drop off center for food and durable goods. Currently,
the project area is on a vacated graded lot which contains the existing metal warehouse and
hopper {not in use) and scattered trash from unknown sources.
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ITI. PREVIOUS ARCHAEOLOGICAL STUDIES

The table below summarizes previous archaeological investigations in Lualualei
ahupua'a Figure 6 shows the locations of previous archaeological studies in the vicinity of the
project area.

Reference:y ﬂ?&ﬁ}lﬁw E De rip. _t_;____ 1;__ H'Il_e__s_glg__ qg;w‘ T ‘;’ e ,.FIIF.”TN»;..
Barrera 1975 Ma'ili, Oahu Archaeological Site Survey: Six sites were found; a
Kaiser Pacific | religious structure; C-shaped feature; two housesite
Properties features; a possible site; and a midden scatter.
Corp. Land
Cordy 1975 Ma'ili, O'ahu Excavation of Site CH-0A-1: The religious structure in
Kaiser Pacific | Barrera's (1975) report was excavated. This report found
Properties no evidence to confirm the site as being a religious
Corp. land structure, instead it was found to be a modern structure
built no earlier than 1930 or 1940.
Bordner Lualualei Reconnaissance Survey: Preformed on the proposed
1977 Ahupua'a site for the Ninidkuli landfill. The area included land on
TMK both sides of Lualualei Naval Road, continuing up the
8-7-9 slope to Pu'u Heleakala, No Archaeological sites were
found.
Kennedy Lualualei Reconnaissance Survey: No archaeological sites were
September 1983 | Ahupua’a found on or within 50 feet of the proposed Wai'anae
TMK Corp. Yard site.
8-7-06:32
Hammatt, Ma'ili, 0'ahu | Archaeological Monitoring and Osteological
Shideler, and Liopolo Street | Analysis: Seven burials were discovered during the
Douglas installation of a Board of Water Supply 8 inch
September 1991 watermain. The burials were found in calcareous beach
sand. Five burials were removed and two were left in
sttu.
Haun Lualualei Archaeological Reconnaissance Survey: Included a
October 1991 Ahupua’a 8,184 acre parcel, and a 700 acre parcel both
Navel encompassing the entire inland portion of Lualualei
Magazine and | Valley. A total of 131 sites were located and 1,004
Navel features identified. These features included “alignments,
Communicatio | C-shapes, L-shapes, U-shapes, walls, terraces,
ns Area enclosures, mounds, platforms, walled terraces and
Transmission | paved terraces” (Haun 1991; vii). These are features
Facility that relate to “habitation, rituals, ceremonies,
TMK 8-6; 8-7; | agriculture, the procurement of lithic raw material, and
B-8-01 the manufacture of stone tools. Historical and recent
structures associated with cattle ranching and military
use,.. were also identified” (Ibid).
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Chiogioji, Lualualei Archaeological Survey and Testing: (Revised from
Hammatt, Ahupua‘a the 1992 ‘Archaeological Investigations’ report) This five
June 1993 TMK acre parcel, formerly a basil farm, was situated between
8.-7-21:17 Pu'u o Hulu to the northwest and "Aloha Stream to the
southeast. The results of the survey found an absence of
intact archaeoclogical remains.
Hammatt, Lualualei Archaeological Inventory Survey: Identified eight
Robins, Stride, Ahupua‘a sites within the project area, two traditional Hawaiian
Revised Lualualei Golf | sites that included one habitation complex and the
November 1993 | Course remnants of one wall, and six historic sites that included
TMK 8-7-9:2; | a cattle wall, a furnace, wells, a house lot, and cement
8-7-10:6&10; foundation structure, (These findings have also been
8-7-19:1 included in the Final Environmental Impact Statement
produced by Hida, Okamoto, & Associates, April 1991)
Jimenez, Lualualei Additional Inventory Survey: Conducted at four
June 1994 Ahupua’a previously inventoried sites in the Ma'ili Kai project
TMK 8-7-10:2 | area. This inventory identified intact prehistoric and
historic cultural deposits at two of the tested sites.
Twenty-five of a previously known 26 sites had been
considered significant for scientific information content
and required no additional data collection, while the
remaining site was considered significant and
recommended for additional data collection.
Mayberry, Lualualei Reconnaissance Survey: Twenty-six sites were
Rosendahl Ahupua’a located. Twenty-four of these sites dated to the 20"
March 1994 TMK 8-7-10:2, | century. Two of the 24 sites dated to the early to late
14 20" century, and the other 22 sites dated from 1930 to
the present. The remaining two sites presented rock
features, possibly predating the 20'" century.
Deveroux, Wai'anae Archaeological Reconnaissance Survey: Two
Chiogioghi, and | Ahupua’a archaeological sites were located in the project area, a
Hammatt TMK stone wall and a military bunker. A third site previously
December 1997 | 8-5-04:01, 58, | identified by McAllister could not be located.
and 41
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Ogden Lualualei Cultural Resource Review Survey: This survey
Environmental Ahupua®a reviewed existing information on sites in the previously
and Energy Lualualei listed locations. Sites reviewed within NAVMAG-LLL
Services Co., Navel included 197 sites with 1020 recorded features and also
Inc. Magazine an additional 400 sites that had been reported but not
August 1997 (NAVMAG), recorded; in NAVMAG-Waikele five sites with 11
Lualualei features; in NAVMAG-West Loch two sites; and Kolekole
Headquarters | Rock was located near NAVMAG-LLL. Three sites listed
Branch in the National Register of Historic Places (NRHP) were
(NAVMAG- located in the project area, they include the Nioiula
LLL), West Heiau, NAVMAG-LLL; Okiokiolepe Fishpond,
Loch Branch NAVMAG-West Loch; and the Pearl Harbor National
{(NAVMAG- Historic Landmark, NRHP site 50-80-13-9592.
West Loch),
and Waikele
Branch
(NAVMAG-
Waikele),
Ogden Lualualei Phase I Archaeology Reconnaissance Survey: This
Environmental Ahupua’a survey was conducted to locate archaeological sites and
and Energy Radio incorporate them into a Cultural Resource Management
Services Co., Transmission | Plan. Three sites were located on a 260 acre parcel, Site
Inc. Facility 5591 is composed of features that are associated with the
July 1998 sugarcane industry of the 19th and 20* centuries. Sites
1886 and 5592 are considered traditional Hawaiian sites,
they include a permanent habitation site and a rock
mound.
McDermott 57.65-acre Archaeological Inventory Survey: Site -50-80-12-
and Hammatt | "Alohe Beach | 9714, OR&L Railroad line; Three previously
May 2000 Park unrecorded sites : 50-80-12-5761 WWII military
structures; -5762 and 5763 subsurface cultural
layers
McDermott Landscape Monitoring Plan: On-site monitoring recommended
and Hammatt | Site
July 2000 Improvement
s to "Aloha
Beach Park
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The earliest attempt to record archaeological sites in the nearby regions of Lualualei
was in the 1930s by J. Gilbert McAllister. Sites located closest to the present study area
include a large rock referred to as "Maui" (McAllister 1933:110).

The large rock, referred to as "Maui," is located on the coast near *Aloha Stream. Oral
tradition identifies this rock as the place where the demi.god Maui "reposed and sunned
himself" after first arriving in the Hawaiian Islands from the south (McAllister 1933:110).

An archaeological reconnaissance survey specifically conducted in Lualualei Valley by
Alan Haun (1985) recorded the presence of a significant number of traditional Hawaiian
sites. The project included surveying of approximately 3,130 acres of Lualualei Valley. A total
of 376 indigenous (Hawaiian) "features" were recorded, including a wide range of site types
from cliff overhang shelters, caves, and habitation platforms to field terraces and mounds, in
addition to religious and lithic technology sites; possible burials were also noted. Nine
radiocarbon dates obtained from the survey indicate an interior settlement pattern by the
1400s when, according to Haun, "mid-level elevation sites were occupied." Haun further
suggests that the majority of the remaining "features" were occupied by the mid-1600s,
probably permanently until the 1800s (Ibid.:13). Haun also indicated, however that many
prehistoric and early historic structures had been demolished, and their stones reused for
cattle ranching needs. (Mayberry & Rosendahl 1994:4).

Archaeclogical studies conducted within Lualualei during recent decades have further
clarified the ahupua’a settlement pattern, The most extensive archaeological research project
within the ahupua’a of Lualualei was a reconnaissance survey of the "Naval Magazine,
Lualualei (NAVMAG LLL) and Naval Communications Area Master Station Eastern Pacific
Radio Transmitting Facility, Lualualei (RTF LLL)" accomplished by the Public Archaeology
Section of the Bishop Museum during the mid-1980s. The two facilities comprise more than
9000 acres. According to the survey report prepared by Alan E. Haun, within this area
twenty parcels

totaling 3,130 acres were surveyed for cultural resources at three levels of
intensity. . . The research area includes the entire inland half of the large
amphitheater-shaped valley, and approximately one-third of the coastal half.
(Haun 1991: 4)

Haun's report summarizes the survey's findings:

A total of 131 sites consisting of 1,004 features was identified during the
survey. Indigenous Hawaiian feature types recorded include alignments, C-
shapes, L-shapes, U-shapes, walls, terraces, enclosures, mounds, platforms,
walled terraces and paved terraces. The features recorded relate to activities
including habitation, rituals, ceremonies, agriculture, the procurement of lithic
raw material, and the manufacture of stone tools, Historical and recent
structures associated with cattle ranching and military use of the area were
also identified,

Fourteen shovel probes provided datable materials (charcoal and volcanic glass), as well as
cultural materials (artifacts and midden). Radiocarbon dates range from A.I). 1420 to 1950.
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It is suggested that the interior of Lualualei Valley was initially occupied on a
temporary basis by people cultivating the area. This may have begun as early
as the mid 1400's, continuing up to the mid to late 1700's to early 1800's,
permanent habitation sites were occupied and population of the valley
evidently increased quite rapidly, based on the dense distribution of habitation

and agricultural features. (Ibid.: vii)

The report notes that the "survey areas at Lualualej are some of the largest
continuous and relatively undisturbed land parcels in leeward O’ahu" (Zbid.: 239), accounting
for the profusion of well-preserved archaeological features encountered. In any case, since
most areas of Lualualei get less than 30 inches of rain annually, the inland half of the
ahupua‘a - with its more abundant rainfall - likely constituted the optimum zone for the
diverse habitation and agricultural activities evidenced by these sites and features. Thus the
findings of the Bishop Museum survey may not be directly applicable to the present parcel
which lies in the relatively dry, coastal zone of Lualualei,

Another archaeological inventory survey of an approximately 170-acre parcel located
southeast of the Naval Magazine was conducted by Cultural Surveys Hawaii, Inc. in
November of 1990 (Hammatt et al. 1991). The parcel is described as comprising "vacant,
unused lands. It is undeveloped and contains several remnant and abandoned historic
structures” (Hammatt ef al. 1991:7). Eight archaeological sites were identified, including "two
traditional Hawaiian sites and six historic sites related to ranching and military activities"
(Ibid.:i). The two traditional Hawaiian sites - 50-80-08-4366 (a site complex) and 50-80-08-
4367 (a wall remnant) - were interpreted as being attributable to traditional Hawaiian
activity, with one site (50-80-08-4366) probably representing prehistoric, recurrent habitation
at the foothills of Pu'u Heleakala. This is primarily evidenced by the presence of a probable
hearth feature within the site complex. Site 50-80-08-4367 - a remnant wall section running
adjacent to an intermittent stream bed - suggests an agricultural usage possibly constructed
to retain or divert water. Given the weathered condition of the structure this site may be

prehistoric (Hammatt et al, 1991).

The paucity of Hawaiian sites within the study parcel - in comparison to the number
located within the laxge Naval Magazine study area located to the north and mauka suggests
that the parcel may represent, at most, the makai-most fringe of the upland settlement. The

survey report concludes:

The few traditional Hawaiian sites identified during the present study suggest
that most of the project area was sparsely inhabited during prehistory and
early history. This would be due primarily to the lack of fresh water resources
in the vicinity. . .Although surface run-off and intermittent drainages present
in the project area would allow some potential for seasonal agriculture, the
attraction for settling in the wetter upland valleys would surely have been
greater (Hammatt et al. 1991:31).

During the 1970s and ‘80s, a series of studies was undertaken in Lualualei at Ma'ili
on the Waianae (northern) side of Pu*u o Hulu. The area encompassed by these studies -
which would ultimately comprise 415 acres. In 1975 William Barrera conducted an
"archaeological site survey of approximately 80 acres at Ma'ili." Barrera recorded six sites:
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five stone configurations and a single midden scatter. Four of the stone structures were
deemed by Barrera to be either of modern origin or too amorphous to assess. However, one
site, Ch-Oa-1, was judged "quite probably an ancient religious structure" (Barrera 1975:9). In
October of 1975, Ross Cordy performed an archaeclogical excavation of Site Ch-Qa-1. Cordy's
report on the excavation noted "no underlying cultural deposits were found" and Cordy
concluded: "The results of the excavation indicate the structure was not an ancient religious
structure, rather a quite recent structure (probably built no earlier than 1930-1940) of
unknown function” (Cordy 1975).

Also in 1975, Cordy conducted an archaeological survey of an additional 130 acres at
Maz'ili. Cordy identified nineteen sites and noted: "Most of the sites found in this survey are
either walls [deemed by Cordy to post-date 1890], highly disturbed sites, or seemingly recent
(ca AD 1890-1970) sites" (Cordy 1976: 21).

The areas surveyed by Barrera and Cordy in the 1970s were subsumed in a 415-acre
"Ma'ili Kai Property project area"” (TMK 8-7-10: 2,14) which was the subject of an
archaeological reconnaissance survey conducted by Paul H. Rosendahl Inc. in December of
1987. The survey report (Mayberry and Rosendahl 1988) noted that "large-scale ranching,
land clearing, and quarrying - from 1851 to the present - have extensively altered" the project
area (Mayberry and Rosendahl 1988: ii) and documented 12 new sites and the reinvestigation
of 14 sites previously recorded by Barrera and Cordy. The report summarizes:

Land clearing and quarrying in particular have been destructive to the natural
and cultural environments. One result of the destruction is that 24 of the 26
sites in the project area date to the 20th century. Two of the 24 sites date to the
early to late 20th century and the other 22 sites date from 1930 to the present.
Only two small sites, rock features without associated artifacts, may predate
the 20th century (Mayberry and Rosendahl 1988: ii).

Robins and Anderson (1998) conducted a Phase I archaeological reconnaissance
survey of 260-acres for the Lualualei radio transmission facility approximately 1 km
southeast of the present project area. The survey identified three sites including a complex of
19" and 20" century sugarcane industry features (Site 5591), a traditional Hawaiian
permanent habitation site (Site 1886), and a traditional Hawaiian rock mound (Site 5592).

McDermott and Hammatt (2000) conducted and archaeological inventory survey with
subsurface testing of a 57.65-acre parcel for ‘Aloha Beach Park approximately 56 km south of
the current project area. Four sites were identified including the previously documented
OR&L Railroad line (Site -50-80-12-9714), and three previously unrecorded sites: 50-80-12-
5761 WWII military structures; -5762 and 5763 subsurface cultural layers.
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1V. FIELD INSPECTION

A field inspection of the 2.5 acre project area was conducted in April 2002 by CSH
archaeologist David Shideler. Figure 7 shows an aerial photograph of the project area in it's
current condition.

As noted above the parcel has been previously utilized in modern times and had
undergone extensive grading, grubbing and quarrying in the previous 50+ years (Figure 8).
The project area is currently enclosed by a chainlink fence which surrounds & fairly open
tract of land. Within the enclosed parcel are several push piles of historic trash as well as an
abandoned warehouse and attached hopper (Figure 9). The warehouse was originally
constructed by the Wai'anae Lime Company in ca. 1930 and was enlarged by the Hawaiian
Cement Company in the 1960's. Prior to the closure of Hawaiian Cement Company’s
Wai'anae operation in 1976, the warehouse was used as storage for the bagged lime product.
The attached hopper was used to store the hydrated lime which was bagged and stored in the
warehouse until sold. The OR&L shortline which extended up to the warehouse is no longer

in existence.

The vegetation in the project area includes kiawe, banyan, octopus tree and uhaloa.
The ground surface appeared completely graded and grubbed with some exposed coral
outcrop. No traditional Hawaiian features were encountered within the parcel.
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V. NATIVE HAWAIIAN CUSTOMS PERTAINING TO THE PROJECT
AREA AND POSSIBLE CULTURAL IMPACTS

A. Burials

There are no documented prehistoric or historic burials within ox in the vicinity of the
project area. As has been noted above, the project area is a portion of ¢ commercial coral-
mining (for lime) quarry that was in operation throughout much of the 20 century. The area
geology within the project area makes it unlikely that the area once served as a traditional
Hawaiian burial place.

B. Hawaiian Trails . _
There is no direct evidence or documentation that any traditional Hawaiian trails
formerly coursed through the present project area.

C. Native Hunting Practices ) )
There is no direct evidence or documentation of any native hunting practices
specifically associated with the present project area.

D. Native Gathering Practices for Plant Resources

The extensive grading and grubbing associated with the operations of the commercial
coral-mining quarry have long removed all traces of the original, pre-20th century vegetation
in the project area. No evidence of any former gathering of plant resources within the specific
project area remains. Additicnally, there is no evidence of any on-going gathering practices.

E. Cultural Sites

The decades-long quarrying activities within the present project area have 8o
disturbed and altered the original landscape that no surface cultural sites or properties are
present.
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VI. SUMMARY AND CONCLUSION

Historical background research including mythological accounts, LCA documentation,
and previous archaeological research suggests that Lualualei Ahupua’a was initially
occupied by the 15'* century with settlement continuing likely until the early 19** century.
Within the project area, however, extensive quarrying activities in the past 70 years have
significantly altered the original landscape, removing any traditional Hawaiian sites which
may have existed.

No previous archaeological studies have been undertaken within one kilometer of the
project area. The closest research recorded three sites located on the 260 acre parcel. Site
5591 is composed of features that are associated with the sugarcane industry of the 19th and
20'" centuries. Sites 1886 and 5692 are considered traditional Hawaiian sites, they include a
permanent habitation site and a rock mound (Robins and Anderson, 1998). The OR&L
railroad, which paralleled the coast and transferred much of the raw materials quarried from
the Wai‘anae Lime Company and later the Hawaiian Cement Company. No remnants of the
OR&L spur were observed during the field investigation. One corrugated steel structure
remains on the study parcel though this structure had been significantly altered (enlarged) in
the 1960's by the Hawaiian Cement Company. This structure is not believed to lie in the
area designated for the community transit center. One historic artifact consisting of a large
loader bucket, presumably associated with quarrying activities, is currently situated within
the project area.

The proposed Wai‘anae Community Transit Center lies in an area which has
undergone extensive land altering activities with the current land surface appearing to have
been extensively mined and grubbed over the previous century, rendering it relatively free of
surface and subsurface archaeological resources.

The area’s history of commercial lime quarrying and associated activities has distorted
or terminated native cultural practices, if any, that formerly pertained to the project area
parcel. There is no evidence of any cultural practices — including burials, trails, hunting,
gathering, and cultural sites — formerly associated specifically with the parcel, nor is there
evidence of any ongoing cultural practices.

Based on the above findings, this study concludes that there will be no adverse impact
to historical or cultural resources by the implementation of the transit center project.

28

-



VII. REFERENCES

Ahlo, Hamilton M., Jr.
1980 Cultural Resource Reconnaissance of the Proposed Wai'anae Agricultural Park,
Wai'anae, O ahu, Hawaii Marine Resource, Inc.

Apple, Russell A.
1978 Pahukanilua: Homestead of John Young, Kawaihae, Kohala, Isiand of Hawai'i.
National Park Service, Hawaii State Office: Honolulu.

Armstrong, R. Warick
1983 Atlas of Hawaii. 2™ ed. University of Hawaii Press, Honolulu.

Barratt, Glynn
1988 The Russian View of Honolulu, 1809-26. Ottawa: Carleton University Press.

Barrera, William M., Jr.
1982 Letter to Mr. Fred Proby, VI'N Pacific,, Chiniago Inc., Kamuela, HI. On file
State Historic Preservation Division

Bingham, Hiram
1847 A Residence of Twenty-One Years in the Sandwich Islands. Hartford: Hezekiah

Huntington.

Bordner, Richard M.
1880 Archaeological Reconnaissance -Wai'anae Water Main Replacement Ms. on File

State Historic Preservation Division

Borthwick, Douglas F. and Hallett H. Hammatt

1997 Inadvertent Discoveries.of Human Skeletal Remains, Church of Jesus Christ of
Latter Day Saints (LDS), Pu'u Kahea, Wai'anae, O‘ahu Island Hawai'i, (TMK
8-5-03:25) Cultural Surveys Hawaii, Kailua, HI.

Chapman, Peter
1867 Waianae Kai Pounder Workshop Area. Ms. on file, Anthropology Department,

B.P. Bishop Museum Honolulu

Ching, Francis
1978 Examination of Approximately 10 acres at the Mauka end of Camp Ka'ala for
Archaeological Sites, Wai'anae Valley, Ochu, AR.C.H. Inc., Lawai, Kauai, HI.

Condé, Jesse and Gerald M. Best

1973 Sugar Trains: Narrow Gauge Rails of Hawaii. Glenwood Publishers: Felton,
Calif.

29



VII. REFERENCES (continued)

Corney,Peter
1896 Voyages in the Northern Pacific. Honolulu: Thos, G. Thrum.

Denham, Tim, Joseph Kennedy, and Laura Reintsema

1992 Archaeological Inventory Survey With Subsurface Testing Report For A
Property Located at TMK: 8-5-02-48, Wai'ance Ahupua’a, Wai'anae District,
Island of O'chu

Douglas, Michele T. Douglas
1991 Report on a Child’s Skeleton Recovered from the Beach at Makaha Surfside
Apartments, SHPO, Honolulu, HI.

Douglas, Michele Toomay and Michael Pietrusewsky

1988 Human Remains at Makaha Beach, Makaha, O ahu, TMK 8-5-17:08, Site 50-
07-4064, Police Report, Medical Examiner's Report and Physical
Anthropologist's Report, UH-Manoa, Honolulu, HI.

Emerson, J.8. and F.E. Harvey

1902 Lualualei Homestead, Waianae, Oahu, Hawaii Territory Survey, Walter E.
Wall, Surveyor, Scale 1:1000, Traced from RM 2165, H.E. Newton, 1905,
Homestead Map No. 41

Environment Impact Study Corporation
1982 Lower Wai anae Well # 1 Walk-Through Archaeological Reconnaissance Ms. on
file State Historic Preservation Division

Flood, Krista, Paul Christiaan Klieger, Susan A. Libo, Boyd Dixon, Stephan D. Clark and

Scot Parry

1994 An Archaeological Inventory Survey and Mitigation Plan of a Seven Acre Parcel
(TMK: 8-5-28:Por. 42) in Wai'anae Kai Ahupua’a Wai'anae District, O ahu
Island, Hawait, Anthropology Department, Bishop Museum, Honolulu HI.

Gast, Ross and Agnes C, Conrad (ed.)
1973 Don Francisco de Paula Marin, Honolulu: Hawaiian Historical Society.

Green, Roger C.

1980 Mikaha Before 1880 A.D. Pacific Anthropological Records No, 31, Department
of Anthropology. Bernice P. Bishop Museum: Honolulu.

30

et



VII. REFERENCES (continued)

Hammatt, Hallett H.
1985 Archaeological Excavations at the Mauka End of Camp Ka'ala for
Archaeological Sites, Waianae, O‘ahu. Cultural Surveys Hawaii

Hammatt, Hallett H., Douglas F. Borthwick and Rodney Chiogioji
1990 Surface Archaeological Survey for the Proposed Poka'i Bay Beach Park, Poka'i
Bay, Wai‘anae, O'ahu. Cultural Surveys Hawaii, Kailua, HI.

Hammatt, Hallett H., Douglas F. Borthwick and David Shideler

1987 Archaeological Survey and Excavation of a Prehistoric Agricultural Complex
(80-07-3200) Wai'anae Valley Agricultural Park, O'ahyu. Cultural Surveys
Hawaii.

Hammatt, Hallett H., Douglas Borthwick, and David Shideler
1985 Archaeogical Excavations at the Wai'anae Army Recreation Center, Poka'i Bay,
Wai'anae, O ahu, Hawaii. Cultural Surveys Hawaii.

Hommon, Robert J.
1978 Wat anae (Kamaile Complex), O ahu 80-07-1181 and Ho'ohana Project. Ms.

State Historic Preservation Division

Jackson, George and Gresley
1884 Waianae aud Adjacent Coast, Oahu, April 1884, Scale 1:12000, R.M. 1348

Kamakau, Samuel M.
1992 Ruling Chiefs of Hawaii. Honolulu: Kamehameha Schools Press.

Kawachi, Carol T.
1992 Burial Exposed by Hurricane Iniki, Waianae Regional Park, Waianae, Oahu,

TMK 8-5-02:11, Memorandum to files, SHPD, Honoluly, HI.

Kawachi, Carol T.
1990 Mauna Lahilahi Crevice Burials, Makaha, Wai‘anae, O'ahu, SHPD, Honolulu,

HI.

Kawachi, Carol T.
1979 Makaha Surfside Burial: Artifacts, Kamaile, Wai‘anae O'ahu, TMK 8-5-1 7:0085,

State Site No. 80-07-4064 SHPD, Honolulu, HI.

Kennedy, Joseph
1986 Archaeological Investigations at Mauna Lahilahi, Wai‘anae, Island of O'ahu.

Archaeological Consultants of Hawaii, Inc.

31



VII. REFERENCES (continued)

King, Pauline (ed.)
1989 Journal of Stephen Reynolds, Vol I:1823-1829. Honolulu: Ku Pa'a Ine.

Kirch, Patrick and Marshall Sahlins
1992 Anahulu: The Anthropology of History in the Kingdom of Hawaii, Vol. 1.
Chicago: University of Chicago Press.

Kolb, Michael J., Patty Jo Conte, Michael McFadden, Christi A. Mitchell, Ross Cordy

1995 Archaeological Survey and excavations at Pahe’ehe’e Ridge, Waianae Ahupua’a,
Waianae, Oahu, Historic Preservation Division, Department of Land and
Natural Resourses, State of Hawaii.

Komori, Eric
1987 Archaeological Survey and Testing at Mauna Lahilahi, Wai anae District,
Island of O’ahu Dept. of Anthropology, Bishop Museum, Honolulu, HI.

Kuykendall, Ralph
1965 The Hawaiian Kingdom, vol 1. Honolulu: The University Press of Hawaii.

Kuykendall, Ralph
1953 The Hawaiian Kingdom, vol II. Honolulu: The University Press of Hawaii.

Macdonald, Gordon A., Agatin T. Abbott, and Frank L. Peterson
1983(1970) Volcanoes in the Sea the Geology of Hawaii. University of Hawaii Press,

Honolulu

Masse, W. Bruce
1989 A Preliminary Reconnaissance of the Proposed Roule for the Wai'anae Valley
Gravity Sewer. Ms. of File Department of Hawaiian Home Lands

McAllister, d. Gilbert
1933 Archaeology of Oahu, Bulletin 104, Bernice P. Bishop Museum, Honolulu.

McGrath, Edward J., Kenneth M. Brewer and Bob Krauss
1973 Historic Waianae: A Place of Kings. Honolulu: Island Heritage Limited.

Neller, Earl
1982 An Archaeological Reconnaissance Survey in a Portion of Wai'anae Kai, O'ahu

State Historic Preservation Division

Ota, Jason
1981 Archaeological Field Report: Waianae Water Well Site for the Honolulu Board

of Water Supply, Waianae, Oahu, Historic Sites Office, Honolulu, HI.

32



VII. REFERENCES (continued)

Pukui, Mary K.
1983 *Olelo No'‘eau: Hawaiian Proverbs and Poetical Sayings. Honolulu: Bishop

Museum Press.

Riford, Mary F.
1984 Report of Archaeological Consulting Services During Repair of Sewer Lines and
Replacement of Water Main Lines at Waianae Army Recreation Center, O'ahu,

Hauwaii. Department of Anthropology, Bernice P. Bishop Museum, Honolulu.

Rosendahl, Paul H.
1981 Archaeological Reconnaissance Survey of the Wai'anae Valley Road

Improvements Alignment, Wai'anae, O ahu, PHRI, Hilo, HI.

Schilz, Allan J.
1994 Subsurface Archaeological Intensive Survey and Data Recovery and

Construction Monitoring and Sampling at Waianae Army Recreation Center
(WARC), Wai'anae, O'ahu Island, Hawai®i. Ogden Environmental and Energy

Services Co., Inc.

Schmitt, Robert C.
1973 The Missionary Censuses of Hawaii. Bishop Museum: Honolulu.

Schmitt, Robert C.
1977 Historical Statistics of Hawaii. University Preas of Hawaii: Honolulu.

Shapiro, William and Paul H. Rosendahl
1988 Archaeological Reconnaissance Survey and Limited Subsurface Testing

Waianae Kai Property. Paul H. Rosendahl, Inc.

Sinoto, Akihiko

1979 Archaeological Reconnaissance Survey of Proposed Water Well, Waianae, Oahu,
Hawaii, Ms. on file Bishop Museum, Honolulu, Hi.

Sinoto, Ahihiko

1978 Reassessment of 10 Acres in Wai'anae Valley, Island of O'ahu, Ms. on File
Bishop Museum, Honolulu, HI.

Sinoto, Akihiko
1976a Archaeological Reconnaissance Survey of the Wai'anae Light-draft Harbor
Project Site, Wai'anae O'ahu Ms. on file Bishop Museum Honolulu

Sinoto, Akihiko
1975b Field Inspection of Site 50-0a-C3-22; An Enclosure in Wai'anae Valley, O'ahu
Ms. on file Bishop Museum Honolulu

33



VIL. REFERENCES (continued)

Social Research Systems Co-op
1989 Preliminary Archaeological Monitoring Reconnaissance of Wai'anae Wells I and
II, Construction Phase I State Historic Preservation Division.

Social Research Systems Co-op
1988 Waianae Wells I and II: Initial Cultural Resources Reconnaissance, Wai'anae,

O ahu State Historic Preservation Division.

Sterling, Elspeth P. and Catherine C. Summers (comp.)
1978 Sites of O“ahu, Dept. of Anthropology, B.P. Bishop Museum, Honolulu, Hi.

Thrum, Thomas G.
1906 "Heiaus and Heaiau Sites Throughout the Hawaiian Islands,”, The Hawaiian

Annual, 1907, Honolulu, HI.

Yent, Martha & Agnes Griffin
1979 Archaeological Reconnaissance Survey of Water Well and Access Road Project in
Waianae Valley, Oahu, State Parks, Department of Land and Natural

Resources, Honolulu, HI.

34



APPENDIX B
Traffic Impact Analysis and Environmental Analysis
Prepared by Parsons Transportation Group, Inc., June 2002




Oahu Transit Centers

Traffic Impact Analysis and
Environmental Analysis

Prepared for

City and County of Honolulu
Department of Transportation Services
AM Partners, Inc.

June 2002
Prepared by

PARSONS




PARSONS

Table of Contents

INtrOTUCHON...cerericrcsnarersssscsninssrnessersnarsessnsssssrnsersnsansans vemsanane 1
Waianae Site and StUdy Area ......cc.cocvrvernnisiniesinsiiinssnssinsisan 1
Existing Roadways and Key Intersections........c.cceecuveciiens 2
Wahiawa Site and Study Area.........ccmeieiieiinensrmsmrsniisisonmnmronns 2
Existing Roadways and Key Intersections......c.ovcceneennees 3
Mililani Site and Study ATEa .....cc.vccvvinissiinimmitees e 4
Existing Roadways and Key Intersections........eeuceeveenneeee 5
Existing Traffic Volumes and Growth Rate........cccecesserenasins 7
Traffic VOIUMES. ..covcveeeereeerssissssenirsassonssesesssensensismnsssssssasssssnnsssnas 7
Background Traffic Data.........c.ouuismmmmrmimiinmeeseeome. 9
Cumulative Growth Factor ........ccciemiieniienininnieencnisnne 9
Trip Generation/Distribution/Assignment........c.ce.ceniiennnans 13
Trip GENBIAHON.........ceccirisissisiniississ s sssnisaniaressssanssasesisssnisns 13
BUS TrAffIC veeerrirrsnrerrercesssssrisssssmaresssssenmssssisnsisansssanissassss 13
Park and Ride/Dropofis.......cccvevriiinccnnciiesrinsisssnissnsaceen 15
Trip Distribution and ASSIGNMENT......c.civiimeeinisinmnereseneie, 16
BUS TTAffIC .evvirieisreeseersessrssrenmsstosssnnassassastansensssorsansasssssssss 16
Park and Ride/Dropoffs.......ccccccernnienrrrsecssrmscissnssssnissssees 17
Traffic AnalysiS.....cccnverrnseanesens vressansee resrisaresesesnsssnansessesas 18
LEVEl Of SOIVICE ccrvrererrnrarerssirrreneeseeaesnasintassnssssanassssansissstisnsennasonsas 18
WEIANAG .o vvsnreriicccriennencesesrsstnsnisssrassmssssriissstassssassensanss 19
WWANIAWA ..cvuririireieerrarieeerersnnsisnisssonsesessssensesiassisssssansasnsiss 20
MMM v vvrereneansernsereresiorsssesersrsrersssssrsnassssssanssrasescsoasaorsanse 21
Additional Traffic AnalysiS....ccnsisemianisisesienimnsiain 23
Bus Operational Analysis—Waianae.........wseesessiensminsioinn. 23
Bus Operational Analysis—Wahiawa ........ciecsienenini.. 25
Bus Operational Analysis—Mililani........eceminmmmmn.. 27
Conclusions and Recommendations .......cccesnceerasisssnsnss 29
VTN . eeierriirreressinrirrsrans aramrarsessssstbsssssasnstossntsnssststassnsssnssecssesass 29
VY BHIBWE ccieeerrersrassssenseenerorsnrtsssnmrsmssnsstsassansisssrennsssassissnssssnssssersons 29
IVHHIIEN cvevessaeessensannesssmoranesserssassnsrnesssstsnsssisssssssaseassensnarssnenssnsstsssasns 30




PARSONS

Introduction

The project addressed in this report consists of the construction of three transit
centers on the Island of Oahu. The transit centers will be constructed as part of
the implementation of the City and County of Honolulu's new Hub and Spoke
Bus Transit System, which will serve communities outside of Honolulu’s
primary urban center. The first three communities to be served by these
projects are Waianae, Wahiawa and Mililani. The new Hub and Spoke
System, when operational, will provide multi-route, interconnecting transfer
locations for Honolulu’s Public Transit System and will be a key element in
the transportation infrastructure for the three communities. The transit centers
will provide significant benefits toward increasing the operational efficiency
of the system and enhancing the mobility of its users.

Waianae Site and Study Area

The Waianae Coast Community Transit Center site is located at 86-052
Leihoku Street and is immediately east of Farrington Highway/SR-93,
adjacent to the Waianae Mall. The approximately 7.69-acre site is partially
occupied by a warehouse structure, but is predominantly vacant land. The
parcel is currently zoned I-2 (intensive industrial district).

The transit center will provide six to eight bus bays for city-operated buses
with adjacent passenger waiting shelters, an additional two to three bus bays
for privately operated school buses, a comfort station, a vending kiosk, an
information kiosk, and parking for approximately 100 vehicles. The transit
facilities will occupy approximately 2.5 to 3.0 acres of the parcel, with the
balance of the land potentially supporting future development.
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This analysis addresses the traffic impacts on the roadway network and key
intersections adjacent to the project site. The study area for the Waianae Coast
Community Transit Center consists of the following intersection(s):

» Famrington Highway at Leihoku Street.

Existing Roadways and Key Intersections

The following is a summary of the existing roadway network and key
intersections within the project study area.

Farrington Highway/SR-93

Farrington Highway is a four-lane state highway with a right-of-way of
approximately 55 feet within the vicinity of the project site. The posted speed
limit on Famrington Highway is 35 mph.

Leihoku Street

Leihoku Street is a two-lane roadway in the vicinity of the project site with an
approximate right-of-way of 41 feet. The posted speed limit on Leihoku Street

is 25 mph.

Farrington Highway at Leihoku Street

Farrington Highway and Leihoku Street form a signalized “T" intersection.
The northbound Farrington Highway approach has one through and one
shared through/right-turn lane. The southbound approach has one left and two
through lanes. The westbound Leihoku Street approach has one left-turn lane
and a shared lef/right-turn lane. Left turns from and onto Farrington Highway

are not protected.

Wahiawa Site and Study Area. " -’

The proposed Wahiawa Community Transit Center site, located at 956
California Avenue, is on state-owned property and is currently utilized for
parking, providing approximately 45 total spaces. The project site is bounded
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L by California Avenue to the south, Center Street to the north, Lehua Street to
o the west and North Cape Street to the east. The parcel is zoned R-5
Residential.

The proposed transit center will provide eight bus bays with adjacent

passenger waiting shelters, a comfort station, information kiosks and elec-
tronic displays.

«  California Avenue at Lehua Street

= California Avenue at North Cane Street

Existing Roadways and Key Intersections

o The following is a summary of the existing roadway network and key
intersections within the project study area.
s
California Avenue
;-‘ California Avenue is a four-lane roadway in the vicinity of the project site
.o with an approximate right-of-way of 66 feet, California Avenue is fully
Lo improved with curb and gutter on both sides of the street. The posted speed
_ limit is 25 mph.
- North Cane Street
North Cane Street is a two-lane roadway adjacent to the project site that dead
:; ends approximately two blocks away. It has an approximate right-of-way of
. 80 feet and a posted speed limit of 25 mph,
| Lehua Street
7 Lehua Street is a two-lane roadway parallel to the project site on the west, The
— approximate right-of-way is 70 feet, with a posted speed limit of 25 mph.

Lo
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Center Street

Center Street is a two-lane roadway that parallels California Avenue to the
north. Center Street has parallel parking on both sides of the street and is fully
improved with curb and gutter. The approximate right-of-way is 79 feet.

California Avenue at Lehua Street

California Avenue and Lehua Street form a four-leg intersection with signal
control. The eastbound Califomia Avenue approach has one shared left-
turm/through lane and one shared right-tum/through lane. The westbound
California Avenue approach also has one shared left-turn/through lane and
one shared right-turn/through lane. The southbound Lehua Street approach has
one shared lefi-turn/through lane and one right-tun lane at the intersection
with California Avenue. The northbound Lehua Street approach has one all-
movement lane. The actuated signal provides for permitted left turns on all
four approaches.

Catifornia Avenue at North Cane Street

California Avenue and North Cane Street form a signalized “T” intersection
with actuated control. The eastbound California Avenue approach is striped as
a single left-turn and two through lanes. The westbound California Avenue
approach is striped as a single through and a shared through/right-turn lane.
The southbound North Cane Street approach has a single shared left-turn and
right-tum lane at California Avenue. Again, left turn movements occur on
permitted phases.

Mililani Site and Study Area .

The proposed site for the Mililani Community Transit Center is 1.0 to 1.5
acres on Meheula Parkway between Makaimoimo Street and Lanikuhana
Street. The site comprises the area of the sidewalk and planting strip lying
within the street right-of-way, as well as the Mililani Town Center’s landscape
strip and air rights above existing parking spaces. The existing Mililani Town
Center parking supply will be reduced to five spaces or fewer to accommodate
structural supports at the transit center adjacent to the Meheula Parkway

frontage.

r—4
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The transit center will provide ten bus bays with adjacent passenger waiting
shelters, a comfort station, information kiosks and electronic displays. Two
new access cuts will be made along the Meheula Parkway median to accom-
modate left turns by transit vehicles entering and exiting the transit center.

- This analysis addresses the traffic impacts on the roadway network and key

intersections adjacent to the project site. The study area for the Mililani
Community Transit Center consists of the following intersections:

m  Meheula Parkway at Makaimoimo Street

m Meheula Parkway at Lanikuhana Street.

Existing Roadways and Key Intersections

The following is a summary of the existing roadway network and key
intersections within the project study area.

Meheula Parkway

~ Meheula Parkway is a wide four-lane divided arterial with an approximate
right-of-way of 89 feet within the vicinity of the project site. Mcheula
Parkway is filly improved with curb and gutter on each side of the roadway.
- A grass median approximately 25 feet wide extends throughout the vicinity of
the proposed site. The posted speed limit is 25 mph during schoo!l sessions.

Meheula Parkway at Makaimolmo Street

Meheula Parkway and Makaimoimo Street form a four-leg signalized
intersection to the west of the proposed Mililani Transit Center. The east-
bound Meheula Parkway approach has one left-tum lane, one through lane
- and one shared through/right-tumn lane. The westbound approach is also
striped for one left-turn lane, one through lane and one shared through/right-
turn lane, The northbound Makaimoimo Street approach has one wide,
17-foot, all-movement lane that operates as one left-turn lane and one right-
turn lane. The southbound approach of Makaimoimo Street serves as an
access/egress point for Mililani High School. Left turns are permitted.
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Meheula Parkway and Lanikuhana Street

Meheula Parkway and Lanikuhana Street also form a four-leg signalized
intersection to the east of the project site. The eastbound approach of Meheula
Parkway is striped for two lefi-tum lanes, one through lane and a shared
through/right-turn lane. The westbound approach is striped for one left-tum
lane, two through lanes and one shared/right-turn lane. The northbound
approach (Lanikuhana Street) has one left-turn, one through and one right-turn
lane. The southbound approach (Ho’okelewaa Street) has one shared lane.
Left-turn movements are protected.

Ad
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Existing Traffic Volumes
and Growth Rate

Traffic Volumes

To determine the existing conditions at the five intersections under study,
turning movement counts Were taken in 15-minute increments from 6:45 AM.
to 8:30 A.M. and from 3:45 P.M. to 5:30 p.M. The peak hour is defined as that
one-hour time period in which the highest volume of traffic is experienced.

Table 1 displays the study intersections.

Table 1
Study Intersections
Community Intersection
"_'f Waianae Farrington Highway al Leihoku Street
- Wahiawa California Avenue at North Cane Street
r: Wahiawa California Avenue at Lehua Street
— Mililani Meheula Parkway at Makaimoimo Strest
- Mililani Meheula Parkway at Lanikuhana Street

The existing lane geomeltry for the study intersections is displayed in Figure 1.
The existing peak hour intersection turning movement volumes, which include
a vehicle mix of automobile, truck and bus traffic, are shown in Figures 2

through 4.
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Figure 1
Existing Lane Geometry
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B Backgrourid 'Trafﬁ_c Data = -

Background traffic is comprised of existing traffic plus traffic from approved,
but not yet completed, developments in the vicinity of the proposed project

sitcs.

In Waianae, an 8,000-square-foot YMCA is proposed directly across Leihoku
Street from the proposed Waianae Coast Community Transit Center. In

” addition, there are potential long-term plans to build additional residential
units in the valley, with the main access point being Leihoku Street. Typically,
both projects would need to be accounted for; however, their timelines are
such that the Waianae Transit Center will be constructed and operational
before construction starts on either the YMCA or residential units,

In Mililani, there were no identifiable proposed projects in the immediate
vicinity of the project site that would have any significant traffic impact
within the timeline identified for completion of the Mililani Community

Transit Center.

For the Wahiawa Community Transit Center, the State of Hawaii Judiciary is
planning a new courthouse adjacent to the project site; in addition, the State of
Hawaii Department of Accounting and General Services plans to provide
additional state office space on the land adjacent to the project site. However,
it is not anticipated that either of these projects will be approved or completed
by the estimated completion date of July 2003 for the Wahiawa site.

Cumulative Growth Factor

. Because the three transit center projects are not anticipated to be completed
.' until summer/fall of 2003, a growth factor was applied to existing traffic to
- account for any natural increase in traffic during the approximate one-year
time period. A conservative factor of two percent was applied to all

movements to account for potential growth in traffic volume.
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Figure 2
Waianae Transit Center
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Figure 3
‘Wahiawa Transit Center
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Figure 4

Mililani Transit Center
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In order to properly determine the magnitude of the traffic impacts for the
proposed transit centers on the proposed roadway network, trip generation
rates for the project had to be determined. The trip generation rates for the
three sites are divided into two elements:

1) Bus traffic

2) Park and ride/dropoffs

Bus Traffic

- The trip generation for bus traffic at each of the three transit centers was
. determined in conjunction with Oahu Transit Services, Inc. and their
consultants. They are in the process of implementing a Hub and Spoke Bus
Transit System that will serve communities outside of Honolulu’s primary

urban center.

Service plans developed for each site indicate the routes, headways and
number of peak buses for each of the three community transit centers. The
specific routes that will operate at each of the three transit centers during the
A.M. and P.M. peak hours are listed below in Tables 2 through 4.
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Table 2
Waianae Transit Center A.M. and P.M. Peak Hour Bus Routes
Route Existing Proposed
Number Headway (min) Buses per Hour  Headway (min)  Buses per Hour
C 30 4 30 4
40/40A 30 4 30 4
93 20 3 20 3
93A Onebusonly 1 One bus only 1
401 60 1 60 1
402 60 1 §0 1
403 60 1 60 1
‘Table 3
Wahiawa Transit Center A.M. and P.M. Peak Hour Bus Routes
Route ExIsting Proposed
Number Headway (min) Buses per Hour  Headway (min)  Buses per Hour
52 30 4 30 4
62 30 4 30 4
83 Varies 1 — -
83A Varies 1 — —_
CE-E —_ —_ 30 2
50 — — €60 1
51 — _— 60 1
511 — —_ 60 1
512 - — 60 1
513 —_ —_ 60 1
514 - —_ 60 1

14
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Table 4

Mililani Transit Center A.M. and P.M. Peak Hour Bus Routes
Route Exlisting Proposed
Numbar Headway (min) Buses per Hour  Headway (min)  Buses per Hour
52 30 4 30 4
B3A Varies 1 — —
B4A 30 4 — —
CE-E — — 30 4
50 —_ —_ 30 4
501A —_ — 30 2
501B -_ — 30 2
502 — _ 30 2
503 60 1 60 1

Park and Ride/Dropoffs

Of the three proposed transit centers, only the Waianae site will provide
parking for a traditional park and ride lot. The Waianae Coast Community
Transit Center will provide approximately 100 parking spaces for use by
transit patrons. The Wahiawa site will provide approximately 45 spaces;
however, they will be utilized primarily by state employees working adjacent
to the project site. The Mililani site will provide no parking spaces and will
displace approximately three to five spaces in the private parking lot for the

shopping center.

Referring to the Institute of Transportation Engineers’ (ITE) Trip Generation,
Sixth Edition, the land use category Park and Ride Lot with Bus Service (land
use code 090) is most applicable to the Waianae park and ride lot. A Park and
Ride Lot with Bus Service is defined by ITE as follows:

*Park and ride lots with bus service are areas used for the transfer of people between
private vehicles and buses. They usually contain a bus passenger shelter, a parking lot
and circulation facilities for buses, as well as for private vehicles. In addition to park and
ride, there are a significant number of passengers who are dropped off.”

The independent variable used to predict the peak hour trips to and from the
Waianae Community Coast Transit Center is the number of parking spaces.

15



Assuming a total of 100 parking spaces, Table 5 illustrates the A.M. and P.M.
peak-hour trip generation for the park and ride lot.

Table 5
Park and Ride Lot
A.M. and P.M. Peak Hour Trip Generation

Number of Average Trip A.M. Peak Hour Trips
Parking Spaces Generation Rate Entering (80%) Exiting (20%)
100 0.75 60 15

Number of Average Trip P.M, Peak Hour Trips
Parking Spaces Generation Rate Entering (22%) Exiting (78%)
100 0.63 14 49

Trip Distribution and Assignment

Trip distribution and assignment is the process that identifies the roadway
network used in traveling to and from the project and the percentage of
project-generated traffic that will use each roadway. Trip distribution was
determined for the same two elements of the project used for trip generation:

1) Bus traffic

2) Park and ride/dropoffs

Bus Traffic

The trip distribution for projected bus traffic at the Waianae Coast
Community Transit Center, the Wahiawa Community Transit Center and the
Mililani Community Transit Center was determined by Oahu Transit Services,
Inc., which operates Qahu’s ftransit service, and their consultants, who
developed the Hub and Spoke Transit Center plan.

In Wahiawa, in-bound buses will turn left onto Lehua Street from California
Avenue, right on Kilani Avenue, right on North Cane Street, and either
proceed into the transit center’s driveway or turn right back onto California
Avenue and into on-street bus bays.

16
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In Waianae, hub services have already been implemented and will only
change by being re-routed to the transit center on Leihoku Street,

In Mililani, routes of ingress and egress have not yet been finalized.

Park and Ride/Dropoffs

o The trip distribution for the Waianae Coast Community Transit Center park
and ride lot was based on an evaluation of the project vicinity for accessibility
~ to the site. Generally, it was assumed that park and ride lot users’ travel
patterns would heavily favor Farrington Highway, the primary route used to
access the site, with a small percentage destined to or originating from
Leihoku Street. Again, note that only the Waianae site will provide park and

ride facilities.

17



Level of service (LOS) analysis is based on the methodology presented in the
2000 Highway Capacity Manual (HCM) published by the Transportation
Research Board. LOS is based on a scale of six increments corresponding to a
range of delay from A to F, where A is free-flowing traffic with almost no
delay and F is heavily congested traffic with long delays. LOS and cor-
responding levels of delay are displayed in Table 6 for signalized

intersections.

Table 6
Intersection Level of Service Definitions

LOS Control Delay per Vehlcle(s)

<10

>10 and <20
>20 and <35
>35 and <55

>55 and <80
>80

Mmoo o >

LOS calculations for this report were prepared using Synchro version 5.
Synchro is a traffic analysis software that utilizes the Highway Capacity
methodology (2000 HCM*). Synchro LOS output sheets are contained in
Appendix A. The City and County of Honolulu have established LOS D as the
minimum acceptable threshold for signalized intersections in the A.M. and P.M.

peak hours.

*The 2000 HCM (and 1997 HCM) use control delay rather than stopped delay used in the 1994 HCM and Synchro
3.2, Contro] delay is equal to stopped delay times 1.3, Caution is urged when comparing results from Synchro 32
and/er the 1994 method, because of the higher delay thresholds with the 2000 HCM.

18
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Waianae

The intersection of Farrington Highway and Leihoku Street operates at LOS A
in the AM. and P.M. peak hours based on counts taken May 20, 2002.
Although there are significant through movements both northbound and
southbound on Farringlon Highway, there are relatively insignificant volumes
from Leihoku Street or tuming left onto Leihoku Street from southbouna
Farrington Highway, resulting in few interruptions or delays for through
traffic. The intersection continues to operate at LOS A in the cumulative and

cumulative plus project phases.

Table 7
Existing Level of Service Summary—Waianae Transit Center
AM. Peak P.M. Peak
Intersection Approach Intersection  Approach Intersection

LOS Delay LOS Delay LOS Delay LOS Delay

e NB A 4.5 A 3.6
aminglon
Highway/ SBOA 4T 4 53 A 4T 4 52
Leihoku Street EB - - =
WB B 12.1 B 18
Table 8
Cumulative Level of Service Summary—Waianae Transit Center
A.M. Peak P.M. Peak
Intersection Approach Intersection  Approach  Intersection

LOS Delay LOS Delay LOS Delay LOS Delay

Farminat NB A 4.7 A 4.8
arrington
Highway/ SB A 4.5 A 5.3 A 38 A 5.3
Leihoku Street EB  — - - -
WB B 12.5 B 18.7

19
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Table 9
Cumulative Project Level of Service Summary—Waianae Transit

Center

A.M. Peak P.M, Peak
Intersection Approach  Intersection  Approach  Intersection
LOS Delay LOS Delay LOS Delay LOS Delay
Farrin NB A 4.9 A 4.9
arrington
Highway/ SB A 4.7 A 5.5 A 3.7 A 5.5
Leihoku Street EB —  — - -
WB B 12.5 B 18.4

Wahiawa

Overall, the intersection of California Avenue and North Cane Street operates
at LOS A in the A.M. and P.M. peak hours. In the A.M., queues form south-
bound on North Cane Street extending upstream to Center Street. Eastbound
queues on California Avenue typically extend upstream to the mid-block
point. However, all queues are able to clear on one signal cycle.

The intersection of Califonia Avenue and Lehua Street also operates at LOS
A in both peak hours. As with the intersection of California Avenue at North
Cane Street, there are heavy through volumes both eastbound and westbound.
At this intersection, there are relatively minor side street volumes to interrupt
the overall flow of traffic on the major street. It should be noted that there are
no separate left-turn lanes on either approach of California Avenue. Existing
left-turn volumes do not cumently dictate the need for exclusive left-turn
lanes; however, from an operational perspective, when the Hub and Spoke
Plan is implemented in Wahiawa, signal phasing and striping adjustments may
be warranted.

l‘l.)
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N Table 10
Existing Level of Service summary—Wahiawa Transit Center
— AM. Peak P.M. Peak
Intersection Approach Intersection  Approach Intersection
LOS Deldy LOS Delay LOS Delay LOS Delay
i California :: ; —2 ; ;'5
Avenue/ 12. .
A 7.8
; NothCane EB A 7.0 A 2 N B2
| Streel WB A 7.0 A 51
caltori NB A 7. A 73
alifornia
- Avenue/ s8 A 90 , g3 A 90 A 52
| Lehua Street EB A 5.6 A 6.4
| WB A 58 A 63
|
Lo Table 11
Lo- Cumulative Level of Service Summary—Wahiawa Transit Center
- AM. Peak P.M. Peak
: intersection Approach Intersection  Appreach Intersection
P 10S Deldy LOS Delay LOS Delay LOS Delay
= California :: " Yy N -
Avenue/ 12. .
— A 8.0 ;
| NorthCane EB A 74 A 62 A 83
i Streel WB A 7.4 A 5.1
-~ - calforn NB A 74 A 74
o) alifornia
ot Avenue/ §8 A 9.5 A 6.1 A 8.7 A 6.9
Lehua Strest EB A 5.6 A 6.5
v WB A 5.8 A 6.4
B Mililani
- The intersection of Meheula Parkway and Makaimoimo Street operates
. overall at LOS B and C, respectively, in the A.M. and P.M. peak hours. This
intersection provides direct access (0 the Mililani Town Center, Mililani High
School and Walmart. There ar¢ significant westbound left-turn movements
— from Meheula Parkway onto southbound Makaimoimo Street. Left-turn

movements on both Meheula parkway approaches are protected. Northbound

b and southbound left turns from Makaimoimo Street are not protected.
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The intersection of Meheula Parkway and Lanikuhana Street operates overall
at LOS D and B, respectively, in the A.M. and P.M. peak hours. This inter-
section also provides direct access to the Mililani Town Center and Walmart.
There are significant left-turn movements that queue in both the A.M. and P.M.
peak hours on westbound Meheula Parkway. However, these left tums
generally clear on one signal cycle. The southbound approach of Lanikuhana
Street, Ho'okelewaa Street also experiences significant queues in the peak
periods. Left-turm movements from Meheula Parkway are protected.

Table 12
Existing Level of Service Summary—Mililani Transit Center
A.M. Peak P.M. Peak
Intersection Approach  Intersection  Approach Intersection
LOS Delay LOS Delay LOS Delay LOS Delay
Meheula NB B 18.8 c 30.0
Parkway/ SB B 15.8 B 10.1
Makaimoime EB B  19.7 B 180 ¢ 76 c 278
Street WB B 19.2 cC__ 281
Meheula NB A 7.7 B 12.7
Parkway/ SB E 63.1 B 18.0
Lanikuhana EB D 430 D47 ¢ 24.0 B 190
Street WB D 52.8 B 189
Table 13
Cumulative Level of Service Summary—Mililani Transit Center
A.M. Peak P.M. Peak
Intersection Approach Intersection  Approach  Intersection
LOS Delay LOS Delay LOS Delay LOS Delay
California NB B 19.9 c 32.1
Avenue/ SB B 16.0 B 10.2
B 18.4 o] 29.7
North Cane EB C 202 C 30.1
Street WB B 19.4 C 297
Californi NB A 7.8 B 12.9
alifornia
Avenue/ S8 E 71.3 D 434 B 18.2 B 19.4
LehuaStrest EB D 438 C 245
WB D 52.8 B 19.3
22
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Additional Traffic Analysis

Bu$ Oper;:lt_ion'fc'l_l Analys-is"—'wai'a'naé

From an operational perspective, bus service in Wajanae will Temain
relatively unchanged once the Community Transit Center comes on-line.
Essentially, the existing schedule also represents the service that will utilize
the transit center in the future., The existing service will be re-routed up
Leihoku Street to the transit center, where the buses will dwell before pulsing
en masse to their destinations.

Although the number of buses passing through the transit center will not
change, the turning movements at the intersection of Famington Avenue and
Leihoku Street will differ. In the future, northbound buses on Farrington
Highway will turn east onto Leihoku Street and enter the transit center before
continuing northbound. This will be facilitated by a right-tum movement from
Leihoku Street onto northbound Farrington Highway. Likewise, buses travel-
ing southbound on Farrington Highway will turn left at the intersection before
entering the transit center. They will continue their trip by making a left-turn
movement from Leihoku Street onto southbound Farrington Highway.

The additional eastbound right tums can be easily accommodated from
Farrington Highway onto Leihoku Street, as can the corresponding right turns
from Leihoku Street onto eastbound Farrington Highway. There is sufficient
storage in the left-tum bay to accommodate the lefi-turn movements from
northbound Farrington Highway onto Leihoku Street and the corresponding
lefi-turn movements from Leihoku Street onto southbound Farrington

Highway.
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Figure 5
Existing and Proposed Transit Volumes
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Bus Operational Analysns—Wahlawa s

The proposed Wahiawa Hub and Spoke Service Plan reflects an increase in
service from what is currently provided by approximately six buses in the A.M.

and P.M. peak hours.

The predominant movement at the Wahiawa hub becomes an eastbound left-
turn movement from California Avenue onto Lehua Street, a right turn onto
Kilani Avenue, a right at North Cane Street, then either a right tumn onto
Center Street and into the transit center or a right turn onto California Avenue

(westbound) adjacent to the center.

Lacking heavy opposing left-turn movements at Lehua Street/Kilani Avenue
and Kilani Avenue/North Cane Avenue and with no opposing left-turn move-
ments at California Avenue/North Cane Avenue, the additional right-turn
movements can easily be accommodated without any operational impacts.

The predominant left-turn movement, however, must be made from a shared
left-turr/through lane on eastbound California Avenue onto northbound Lehua
Street. The left turns are not protected and with heavy through movements
westbound, queues are likely to form, inhibiting the ability of the buses to
make the left-turn movement in one signal cycle.
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Figure 6
Existing and Proposed Transit Volumes
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Bus Operational Analysis—Mililani

The key component of the proposed Mililani Hub and Spoke Plan is two
median breaks on Meheula Parkway between Makaimoimo Street and
Lanikuhana Street. These median breaks provide for access to and egress from
the Mililani Transit Center located along the frontage of the Mililani Town

Center.

The first median break, westbound on Meheula Parkway just west of
Lanikuhana Street will provide a left-turn bay for buses only to access the
transit center. The second median break, just east of Makaimoimo Street, will
provide for egress from the transit center and allow buses to continue

westbound on Meheula Parkway.

To successfully implement this proposal and minimize impacts to the
transportation infrastructure, the left-turn bay providing access to the transit
center should provide sufficient storage capacity for a minimum of two buses.

To facilitate egress from the transit center, detector loops should be placed in
the driveway of the center to stop traffic on all approaches at the intersections
of Meheula Parkway and Lanikuhana Street and Meheula Parkway and
Makaimoimo Street. A second option would be to stop all eastbound and
westbound traffic on Meheula Parkway and allow the minor street traffic to
continue. These options will provide for sufficient gaps in traffic flow and
allow buses to cross castbound Meheula Parkway and enter westbound
Meheula Parkway without major conflicts with through traffic.

With only two pulses per hour, there would be minimal disruption to the
overall flow of traffic.
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Flgure 7
Existing and Proposed Transit Volumes
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The completion of the Waianae Coast Community Transit Center will have no
significant traffic impact within the project study area. Transit service levels
in Waianac have already been increased to the level that will serve the pro-
posed transit center. Transit routes will only be modified at the intersection of
Farrington Highway and Leijhoku Street, which provides direct access to the
future transit center. No level of service or operational impacts are associated

with this plan.

_Wahi?“ia:." R Lo

The completion of the Wahiawa Community Transit Center will have less
than significant impacts within the project study area. Although transit service
levels will be increased from existing conditions with the implementation of
the Hub and Spoke Plan, the frequency of the pulse system and the physical
orientation of the transit center will minimize any impacts.

The predominant movement into the transit center from Califomnia Avenue
will be a right-turn movement, which can be made very efficiently. It is
recommended, though, that the signal phasing and/or striping be modified on
the eastbound approach of California Avenue and Lehua Avenue to facilitate
the lefi-turn movement. Currently, left tuns must be made from a shared lefi-
turn/through lane. Left-turn traffic must wait for a gap in westbound traffic to
complete this maneuver. Heavy westbound through movements make left
turns somewhat problematic during peak periods. With the addition of
approximately nine buses in the peak hours, this lane may queue upstream to
the mext intersection as the buses wait for a sufficient gap. Modifying the
phasing on the eastbound approach to add a protected/permitted phase will

29
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allow eastbound traffic to proceed first, unopposed. After the protected phase
ends, left turns can still be made on the permitted phase as gaps allow. A
second option would be to re-stripe the shared left-turn/through lane as a
single left-turn lane and implement a protected left-turn phase. This option
would, however, restrict the capacity for through traffic at this location.

: Mililani _-__-__ ,____ , e e i

The completion of the Mililani Community Transit Center is expected to have
some operational impacts, which can be lessened with mitigations. The transit
center will necessitate two median breaks on Meheula Parkway to facilitate
access and egress to the transit center. It is recommended that the median
break west of Lanikuhana, which provides access to the transit center, provide
for storage for at least two 40-foot buses. This will prevent buses from
blocking through traffic westbound on Meheula Parkway as they wait for gaps

in traffic eastbound.

The median break that allows for egress from the proposed transit center, will
significantly shorten the existing westbound left-turn bay at Meheula Parkway
and Makaimoimo Street. As there are heavy left-turn movements from this
lane to the Mililani Town Center and Walmart, additional storage capacity
should be provided to the east of the median break.

In order to facilitate egress from the transit center, it is also recommended that
loop detectors be installed in the project driveway. The loops would serve to
stop traffic on all approaches at the intersections of Meheula Parkway/
Makaimoimo Street and Meheula Parkway/Lanikuhana Street or to stop the
predominant eastbound/westbound through traffic and allow minor street
traffic to proceed. This would minimize vehicular/bus conflicts and create

gaps for efficient egress.
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Air Quality Environmental Assessment — AM Partners, Inc

EXECUTIVE SUMMARY

The Honolulu City & County Department of Transportation Services is proposing to
construct the Waianae Coast Community Bus Transit Center at 86-052 Leihoku Street,
Waianae, Hawaii. The proposed project will consist of seven (7) bus bays along with
passenger waiting facilities and other ancillary facilities. The project is expected to be
completed at the end of July, 2003 and will result in increased emissions due to exhaust
from the increased bus activity at the said location. This study examines the potential
short- and long-term air quality irnpacts that may occur as a result of these extra exhaust
emissions and includes potential impact due to construction activities. In addition, this
study suggests mitigative measures to reduce any potential air quality impacts where
possible and appropriate.

Both Federal and state standards have been established to maintain ambient air quality. At
the present time, seven parameters are regulated, including particulate matter, sulfur
dioxide, hydrogen sulfide, nitragen dioxide, carbon monoxide, ozone and lead. Hawaii air
quality standards are more stringent than the comparable national standards except for
those pertaining to sulfur dioxide and particulate matter.

Regional and local climate, together with the amount and type of human activity
generally dictate the air quality at the project site. Trade winds dominate in the region.
Rough terrain plays an important role in local wind pattern. During winter, occasional
storms may generate strong winds from the south (kona winds) for brief periods. When
the trade winds or kona winds are weak or absent, landbreeze-seabreeze circulations or
mountain drainage winds may develop. Wind speeds are often lower compared to more
exposed coastal locations, but the trade winds still provide relatively good ventilation
much of the time. Temperatures in the Oahu area leeward of the Koolaus are generally
very moderate with average daily temperatures ranging from about 70 Fahrenheit (°F) to
85°F. Extreme temperatures range from about 53°F to about 95°F. Rainfallin the
Waianae area is relatively low, averaging about 20 inches per year.

The present air quality at the project site appears to be reasonably good based on
nearby air quality monitoring data. Air quality data from the nearest monitoring stations
operated by the Hawaii Department of Health suggest that all national ambient air quality
standards are currently being met, although occasional exceedances of the more
stringent state standard for ozone may occur.

The resulting increase in the air pollution due to bus emission at the Waianae Coast Bus
Transit Center was found to be relatively smaller than the significant emission rates as
defined in the Hawaii Administrative Rules. Therefore, it is unlikely that any measurable
impacts on air quality will accur. Implementing any air quality mitigation measures for
long-term impacts from the proposed project is probably unnecessary and unwarranted.



Air Quality Environmental Assessment — AM Partners, Inc

1.0 INTRODUCTION AND BACKGROUND

1.1 INTRODUCTION

The Department of Transportation Services (DTS), City and County of Honolulu is
proposing to construct and operate the Waianae Coast Community Bus Transit Center
on the island of Oahu, Hawaii. The proposed project will have seven (7) bus bays with
passengers waiting facilities and other ancillary faciiities. it will have circuiator service
line and a trunk line serving the Waianae and Honolulu route and is expected to start
operation by the end of July 2003. This air quality assessment will be part of the basis to
determine whether a more detailed environmental assessment is needed for the
proposed development.

The Environmental Company, Inc. (TEC, Inc.) conducted an air quality environmental
assessment during the month of May 2002 to estimate the impact of future increased
emissions due to activities at the Bus Transit Center. To ascertain the potential of the air
quality impact on the project, the maximum annual bus volume was predicted for the
Transit Center as a worst case scenario. The purpose of this study Is to describe existing
air quality in the project area and to assess the potential long-term direct and indirect air
quality impacts that could result from the use of the proposed facilities. Measures to
mitigate these impacts are suggested where possible and appropriate.

1.2 PROJECT OVERVIEW

1.21 Site Description

The proposed Waianae Coast Community Bus Transit Center is located at 86-052
Leihoku Street, Waianae, HI on a portion of TMK 8-6-1:29 adjacent to the Waianae Mall
(Fig. 1.1, Site Map). The site is currently occupied by a fenced warehouse structure
(Fig. 1.2). Across the street is the Waianae YMCA tocated south-east of the transit site
while to the south is the Waianae Waste Water Treatment Plant (Fig. 1.3 and 1.4). The
Transit Center will occupy an area of approximately 2.82 acres zoned as |-2, Intensive
Industrial. The areas surrounding the proposed site are zoned residential with light
commercial activities at the adjacent Waianae Mall (Fig. 1.5).

The Transit Center will provide seven bays for TheBus and paratransit vehicles,
arranged around a central “island” that include passenger waiting shelters, a comfort
station with restrooms, vending and information kiosks, landscaping, bike parking,
lockers, and a “gathering place” feature. The facility will also provide three bays for
private school buses, a passenger drop-off/pick-up area, and parking for approximately
100 vehicles. The Transit Center will operate circulator lines that would service the
leeward coast area and a trunk line that will serve the Walanae and Downtown Honolulu

route.

1.2.2 Interviews

Mr. James Burke of DTS described the activities at the proposed Bus Transit Center
including the bus schedule and dwell time or wait-time for the buses to load and unload
passengers. He also indicated that there will be 5 regular buses and 2 articulated buses
to service the Transit Center. Finally, Mr. Burke concurred with the air quality
assessment strategy that utilizes maximum allowable bus traffic at the Transit Center,
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which represents a worst case scenario as the basis for calculating the annual volume of
buses expected at the center.

In an effort to calculate annual emission volumes at the proposed Bus Transit Center,
TEC, requested actual emission data from Mr. Rick Hardy of the Oahu Transit Services,
Inc. Mr. Hardy explained that these data are not available because emissions from
existing buses have not been monitored. He further explained that the Oahu Transit
Services Inc. follow a strict maintenance schedule on their engines as per manufacturer
specification. He explained that currently, buses serving the istand of Qahu are
equipped with diesel engines (Detroit Diesel Series 50) that have been tested and
approved by the United State Environmental Protection Agency (EPA) prior to
commercial production. Furthermore, he indicated that a $9,000 rebuild kit is used on a
regular basis to ensure that each engine performs within the allowable EPA emission

standard for heavy duty engines.

Pacific Detroit Diesel Company, through the help of Ms. Stella Yara, provided the EPA
Emission standard (Table 1) and indicated that the regular buses at the Oahu Transit
Services, use 1993 to 1998 model of the Series 50 diesel engines. The articulated
buses use the 1999 Series 50 diesel engine. She reiterated that no actual emission data
on the currently used buses on Oahu are available.

The Hawaii Department of Health (HDOH) through the help of Ms. Liza Young, provided
Hawait air quality data, including the Hawaii and EPA standards for the six criteria
pollutants (Table 2). She further reinforced the claim of Mr. Hardy and Ms. Yara that
automobile emission data are not available in the state of Hawaii and it is not required
for the Oahu Transit Services to provide these data. The HDOH relies on the air

monitoring stations strategically located in Oahu to monitor the amount of engine
emission in the environment (Fig. 1.6).

1.2.3 Annual Bus Volume

The Waianae Coast Community Bus Transit Center is expected to operate 24 hours
daily. The Transit Center will be serviced by 5 regular buses and 2 articulated buses.
Seven buses {circulators and trunk line) will be operating for 16 hours a day and two
trunk line buses for the next 8 hours. The service plan for the Transit Center reflects a
“pulse” of activity about every 14 hour when the circulators and the trunk lines services
are expected to meet at the Transit Center. The loading dwell time is about3to5
minutes to allow the bus to load and unload passengers. Itis assumed that the bus will
be running in idle mode over this period in order to operate the air-conditioning system.

In order to assess the impact of the Transit Center on the quality of the ambient air, the
air quality environmental assessment was evaluated on a worst case scenario. This
scenario consisted of assuming that the Bus service remains on normal weekday
schedule 365 days a year. Actual buses operate on a limited schedule on weekends
and holidays. In addition, all buses at the station are assumed to be in idle mode while
waiting for passengers. The route numbers and service span for the Transit Center are
based on Draft Central Oahu Hub and Spoke Service Plan and current public timetabie
for the existing service. Based on the above assumptions, the worst case scenario
estimated 93,440 buses expected to visit the Waianae Coast Community Bus Transit

Center each year.
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2.0 AIR QUALITY ENVIRONMENTAL ASSESSMENT

21 AMBIENT AIR QUALITY STANDARDS

Ambient concentrations of air poliution are regulated by both national and state ambient
air quality standards (AAQS). National AAQS are specified in Section 40, Part 50 of the
Code of Federal Regulations (CFR), while State of Hawaii AAQS are defined in Chapter
11-59 of the Hawaii Administrative Rules. Table 2 summarizes both the national and the
state AAQS that are specified in the cited documents. As indicated in the table, Federal
and state AAQS have been established for particulate matter, sulfur dioxide, nitrogen
dioxide, carbon monoxide, ozone and lead. The state has also set a standard for
hydrogen sulfide. National AAQS are stated in terms of both primary and secondary
standards for most of the regulated air pollutants. Nationai primary standards are
designed to protect the public health with an "adequate margin of safety”. National
secondary standards, on the other hand, define levels of air quality necessary to protect
the public welfare from "any known or anticipated adverse effects of a pollutant”.
Secondary public welfare impacts may include such effects as decreased visibility,
diminished comfort levels, or other potential injury to the natural or man-made
environment, e.g., soiling of materials, damage to vegetation or other economic damage.
In contrast to the national AAQS, Hawaii State AAQS are given in terms of a single
standard that is designed "to protect public health and welfare and to prevent the

significant deterioration of air quality”.

Each of the regulated air pollutants have the potential to create or exacerbate some form
of adverse health effects or to produce environmental degradation when present in
sufficiently high concentration for prolonged periods of time. The AAQS specify a
maximum allowable concentration for a given air poliutant for one or more averaging
times to prevent harmful effects. Averaging times vary from one hour to one year
depending on the pollutant and type of exposure necessary to cause adverse effects. In
the case of the short-term (i.e., 1- to 24-hour) AAQS, both national and state standards
allow a specified number of exceedances each year.

The Hawaii AAQS are in some cases considerably more stringent than the comparable
national AAQS. In particular, the Hawaii 1-hour AAQS for carbon monoxide is four times
more stringent than the comparable national limit, and the state 1-hour limit for ozone is
more than two times as stringent as the national 1-hour standard. The national 1-hour
ozone standard will be phased out (pending court appeal) the next few years in favor of
the new (and more stringent) 8-hour standard (Table 2).

The Hawali AAQS for sulfur dioxide were relaxed in 1986 to make the state standards
essentially the same as the national limits. In 1993, the state also revised its airborne
particulate standards to follow those set by the Federal government. During 1997, the
Federal government again revised its standards for particulate, but the new standards
have been challenged in Federal court. To date, the HDOH has not updated the state

particulate standards.

241



Air Quality Environmental Assessment — AM Partners, Inc

2.2 REGIONAL AND LOCAL CLIMATOLOGY

Regional and local climatology significantly affect the air quality of a given location. Wind,
temperature, atmospheric turbulence, mixing height and rainfall all influence air quality.
Although the climate of Hawaii is relatively moderate throughout most of the state and
most of the year, significant differences in these parameters may occur from one location
to another. Most differences in regional and local climates within the state are caused by

the mountainous topography.

Hawaii lies well within the belt of northeasterly trade winds generated by the
semi-permanent Pacific high pressure cell to the north and east. On the island of Oahu,
the Koolau and Waianae Mountain Ranges are oriented almost perpendicular to the trade
winds, which accounts for much of the variation in the local climatology of the island.
Waianae, the site of the proposed project, is a suburban area within the City and County of
Honolulu. Waianae is located leeward of the Waianae Range. Although climatic
conditions vary somewhat across the project area, long-term weather data available from
the Honolulu International Airport, located a few miles to the southeast, is at least

semi-representative.

Wind frequency data given in Table 3 for Honolulu International Airport show that the
annual prevailing wind direction for this area of Oahu is east northeast. On an annual
basis, 34.7 percent of the time the wind is from this direction, and nearly 75 percent of the
time the wind is in the northeast quadrant. Winds from the south are infrequent occurring
oniy a few days during the year and mostly in association with winter storms. Wind
speeds average about 11 mph {10 knots) and mostly vary between about 4 and 18 mph (5
and 15 knots). Surface wind speeds in the project area are somewhat lighter, and local
wind directions are likely affected by the terrain.

Air pollution emissions from motor vehicles, the formation of photochemical smog and
smoke plume rise all depend in part on air temperature. Colder temperatures tend to
result in higher emissions of contaminants from automobiles but lower concentrations of
photochemical smog and ground-level concentrations of air pollution from elevated
plumes. In Hawaii, the annual and daily variation of temperature depend to a large degree
on elevation above sea level, distance inland and exposure to the trade winds. Average
temperatures at locations near sea level generally are warmer than those at higher
elevations. Areas exposed to the trade wind tend to have the least temperature variation,
while inland and leeward areas often have the most. The project area's leeward location
results in a relatively moderate temperature profile compared to some other locations
around Oahu and the state. At the airport, average annual daily minimum and maximum
temperatures are 70°F and 84°F, respectively [1]. The extreme minimum temperature
was 53°F during January 1998, and the extreme maximum was 95°F during September
1994. Temperatures in the Waianae area may be slightly higher compared to the airport

due to wind-sheltering effects.

Small scale, random motions in the atmosphere (turbulence) cause air pollutants to be
dispersed as a function of distance or time from the point of emission. Turbulence is
caused by both mechanical and thermal forces in the atmosphere. |t is often measured
and described in terms of Pasquill-Gifford stability class. Stability class 1 is the most
turbulent and class 6 the least. Thus, air pollution dissipates the best during stability class
1 conditions and the worst when stability class 6 prevails. In suburban areas, like those in
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the project area, stability class 5 or 6 is generally the highest stability class that occurs,
developing during the nighttime and early morning.

Mixing height is defined as the height above the surface through which relatively vigorous
vertical mixing occurs. Low mixing heights can result in high ground-level air pollution
concentrations because contaminants emitted from or near the surface can become
trapped within the mixing layer. In Hawaii, minimum mixing heights tend to be high
because of mechanical mixing caused by the trade winds and because of the temperature
moderating effect of the surrounding ocean. Low mixing heights may sometimes ocour,
however, at inland locations and even at times along coastal areas early in the moming
following a clear, cool, windless night. Coastal areas also may experience low mixing
levels during sea breeze conditions when cooler ocean air rushes in over warmer land.
Mixing heights in the state typically are above 3,000 feet (1,000 meters).

Rainfall can have a beneficial effect on the air quality of an area in that it helps to suppress
fugitive dust emissions, and it also may “washout" gaseous contaminants that are water-
soluble. Rainfall in Hawaii is highly variable depending on elevation and on location with
respect to the trade wind. The Waianae area is one of the drier areas on Oahu due toits
leeward and near sea level location. Average annual rainfall amounts to about 20 inches

{2].

2.3 PRESENT AIR QUALITY

Present air quality in the project area is mostly affected by air pollutants from motor
vehicles, industrial sources, agricultural operations and to a lesser extent by natural
sources. Table 4 presents an air pollutant emission summary for the island of Oahu for
calendar year 1993. The emission rates shown in the table pertain to manmade
emissions only, i.e., emissions from natural sources are not included. As suggested in
the table, much of the particulate emissions on Oahu originate from area sources, such
as the mineral products industry and agriculture. Sulfur oxides are emitted almost
exclusively by point sources, such as power plants and refineries. Nitrogen oxides
emissions emanate predominantly from industrial point sources, although area sources
(mostly motor vehicle traffic) also contribute a significant share. The majority of carbon
monoxide emissions occur from area sources (motor vehicle traffic), while hydrocarbons
are emitted mainly from point sources. Based on previous emission inventories that
have been reported for Oahu, it appears that emissions of particulate and nitrogen
oxides have increased during the past ten years, while emissions of sulfur oxides,
carbon monoxide and hydrocarbons have declined.

Roadways in the vicinity of the Transit Center site carry moderate volumes of motor
vehicle traffic at times, and roadway intersections may be congested during peak traffic
hours. Emissions from motor vehicles using these roadways, primarily nitrogen oxides
and carbon monoxide, may cause localized impacts on air quality.

At the proposed site of the Waianae Coast Transit Center, the nearest industrial source
of air pollution is the Waianae Wastewater Treatment Plant, which is located a few
hundred feet to the south. Wastewater treatment plants emit hydrogen sulfide, which
can cause odor nuisance even at very low concentrations. Kahe Power Plant is situated
about 7 miles to the southeast, and adjacent to this is the Waimanalo Gulch Sanitary
Landfill. Campbell Industrial Park is located about 12 miles to the southeast. Emissions
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from these facilities consist primarily of suifur dioxide, nitrogen oxides and particulate.
Due to the prevailing wind pattern in the area, it is unlikely that emissions from these
sources cause any chronic impacts on air quality in the Waianae area, but occasional
impacts may occur with south winds.

With the demise of sugarcane growing on the Ewa Plain, air pollutions impacts from
agriculture have significantly diminished in the area. Agriculture-related emissions in the
Waianae area consist mostly of particulate matter from small-scale operations. Natural
sources of air pollution emissions that also could affect the project area but cannot be
quantified very accurately include the ocean (sea spray), plants (aero-allergens),
wind-blown dust, and perhaps distant volcanoes on the island of Hawaii.

The State Department of Health operates a network of air quality monitoring stations at
various locations on Oahu. Each station, however, typically does not monitor the full
complement of air quality parameters. Table 5 shows annual summaries of air quality
measurements that were made nearest to the project area for several of the regulated
air pollutants for the period 1996 through 2000. These are the most recent data that are

currently available.

During the 1996-2000 period, sulfur dioxide was monitored by the State Department of
Health at an air quality station located at Kapolei. Concentrations monitored were
consistently low compared to the standards. Annual second-highest 3-hour
concentrations (which are most relevant to the air quality standards) ranged from 17 to
64 pglm while the annual second-highest 24-hour concentrations ranged fromSto

16 pg/m®. Annual average concentrations were only about 1 to 2 pg/m®. There were no
exceedances of the state/national 3-hour (1,300 pg/m?® ) or 24-hour (365 pg/m® ) AAQS
for sulfur dioxide during the 5-year period.

Particulate matter less than 10 microns in diameter (PM-10) is also measured at the
Kapolei monitoring station. Annual second-highest 24-hour PM-10 concentrations
ranged from 26 to 129 uglm between 1996 and 2000. Average annual concentrations
ranged from 13 to 19 pg/m°. All values reported were within the state and national
AAQS (50 pg/m® and 150 pg/m?® for the average annual and annual values respectively).

Carbon monoxide measurements were also made at the Kapolei monltonng station. The
annual second-highest 1-hour concentrations ranged from 1.2t0 1.7 mg/m°. The annual
second-highest 8-hour concentratlons ranged from 0.6 to 0.8 mg/m°. No exceedances
of the state 1-hour (10 mg/m® ) or 8-hour (5 mg/m® ) AAQS were reported.

Nitrogen dioxide is also monitored by the Department of Health at the Kapolei momtonng
station. Annual average concentrations of this ;Pollutant ranged from 2 to 9 pg/m®, safely
inside the state and national AAQS at 70 pg/m® and 100 pg/m?® respectively.

The nearest available ozone measurements were obtained at Sand Island {(about 25
miles southeast of the project area). The second- hlghest 1-hour concentrations for each
year from 1996 to 2000 ranged from 91 to 110 ug/m®. Up to 13 exceedances of the
state AAQS (100 ug/m® per year) were recorded during the monitoring period. No
specific trend is discernable, although the number of exceedances was lower during the

latter half of the five-year period.
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Aithough not shown in the table, the nearest and most recent measurements of ambient
lead concentrations that have been reported were made at the downtown Honolulu
monitoring station between 1986 and 1997. Average quarterly concentrations were near
or below the detection limit, and no exceedances of the state AAQS of 1.5 pg/m°® were
recorded. Monitoring for this parameter was discontinued during 1997.

Based on the data and discussion presented above, it appears likely that the State of
Hawaii AAQS for sulfur dioxide, nitrogen dioxide, particulate matter and lead are
currently being met at the project site. Due to the abundance of ozone in the state of
Hawaii, it is likely, that the state AAQS for ozone may be exceeded on occasion based
on the Sand Island measurements for this parameter. The abundance of ozone is
greatly influence by the amount of sunshine in the state. While carbon monoxide
measurements at the Kapolei monitoring station suggest that concentrations are within
the state and national standards, local *hot spots” may exist near traffic-congested
intersections.

24 PROJECT IMPACT
2.41 Bus Emissions

The proposed facilities will result in increased bus traffic on nearby roadways, potentially
causing long-term impacts on ambient air quality in the vicinity of the Transit Center
where the buses will congregate. Motor vehicles with gasoline-powered engines are
significant sources of carbon monoxide, and they also emit nitrogen oxides and other
contaminates. In urban and suburban areas, carbon monoxide emissions near congested
roadway Intersections are the usual issue. In the case of diesel-powered buses, however,
the primary air poliution emissions consist of nitrogen oxides and particulate matter. Carbon
monoxide emissions are generally inconsequential compared to automobile emissions.

Although computer models can generally be used to assess the impacts of carbon
monoxide emissions from motor vehicle traffic, it is probably impractical to attempt to
quantitatively model the bus emissions of nitrogen oxides and particulate that may be
assaciated with the proposed facilities. In lieu of this, annual emissions from project bus
operations in the vicinity of the Waianae Coast Transit Center was estimated and
compared to the "significant” emission rates as defined in the Hawaii Administrative
Rules. Strictly speaking, the significant emission rates are intended to be applied to
stationary point sources and not mobile sources such as bus traffic. Nevertheless, it is
believed that this will provide a reasonable approach to ascertaining the significance of
the project-related emissions of nitrogen oxides and particulate. If the project emissions
are shown to be below the significant emissions rates, this is usually taken to indicate
that a more detailed assessment of the emissions is not warranted.

To begin the evaluation of the potential long-term impacts on air quality related to the
proposed facilities, the annual bus volumes at Waianae Coast Transit Center was
estimated. This was done by first identifying the bus routes that would include each Transit
Center and then reviewing the schedules for these routes to enumerate the buses each day
that would be associated with each route at the Transit Center. Table 6 shows the
estimated annual bus volume at the Waianae Coast Transit Center and the basis for the
estimate. As indicated in the table, the expected total annual bus volumes at the facility is
93,440. As noted in the table, these estimates assume that weekend service will be the
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same as weekday service. Actual annual bus volumes will be somewhat lower due to
reduced service on weekends and holidays.

Buses using the proposed Transit Center will emit air pollution on approach, during idle and
as they depart. To estimate the bus emissions during these modes of operation, the EPA
computer model MOBILES. 1 [5] was used in combination with the expected annual bus
volumes. MOBILE6.1 can be used to provide composite emission factors for a given year,
vehicle class, average vehicle speed and ambient air temperature. The composite
emission factors generally pertain to various modes of operation (acceleration, cruise,
deceleration and idle) and are specified in terms of grams per vehicle mile of travel. Idle
emission rates in terms of grams per minute can be estimated separately. For this project,
MOBILES.1 was used to estimate emission factors for the heavy-duty dieset vehicle
(HDDV) class. Emission factors for nitrogen oxides, particulate, volatile organic
compounds (VOC), carbon monoxide and sulfur dioxide were calculated for the year 2003,
the expected year of project completion. Due to new emission standards for this class of
vehicle that will be phased in during the next several years, emissions of nitrogen oxides
and particulate will diminish in later years. An average annual temperature of 77°F was
assumed, and it was further assumed that the average approach and departure speeds

would be 25 mph.

Tabie 7 shows the resuiting estimated composite and idle emission factors for HDDV.
Nitrogen oxides emissions are the most appreciable followed by carbon monoxide, volatile
organic compounds, sulfur dioxide and particulate. Itis worth noting that carbon monoxide
emissions from light-duty gasoline vehicles (LDGV) are about five times higher per vehicle
mile of travel than are those for HDDV.

The next task is to determine the total vehicle miles and bus idle times associated with the
Transit Center. A reasonable but somewhat arbitrary assumption is that emissions that
occur beyond 1 mile of the Transit Centers will not significantly impact air quality in the
vicinity of the Transit Center. Thus, the relevant approach and depart vehicle miles at the
Transit Center were estimated to amount to the annual bus volume multiplied by 2 miles.
Total annual idle times were estimated based on the annual bus volume and the
assumption that each bus would idle for an average of 5 minutes at the Transit Centers.
The resulting total annual approach and depart miles and the total annual idling times for
the Transit Center are shown in Table 8.

The emission factors given in Table 7 combined with the estimated annual
approach/depart miles and annual idle times shown in Table 8 will provide estimates of
the total annual emissions attributable to the Transit Center. The resulting estimated
annual emissions for the Waianae Coast Transit Center for the year 2003 are indicated
in Table 9. Nitrogen oxides emissions at the Waianae Coast Transit Center is about 3
tons per year, while carbon monoxide emissions would amount to about 1.1 ton per
year. Emissions of particulate, VOC and sulfur dioxide would be much less than 1 ton
per year each. Emissions of nitrogen oxides and particulate can be expected to
decrease with time as newer buses are phased in that must meet more stringent

emission standards.

To ascertain the significance of the Transit Center emissions, the e_stil_'nated annua}
emissions shown in Table 8 can be compared to the significant emission rates, wh|c!1
are defined in Hawaii Administrative Rules (HAR), Title 11, Chapter 60.1. Table 10 lists
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the significant emission rates for nitrogen oxides, particulate, VOC, carbon monoxide
and sulfur dioxide. A comparison of these two tables shows that the Transit Center
emissions will be substantially less than the defined significant emission rates. Nitrogen
oxides emissions at the Waianae Transit Center is about 7.5 percent of the significant
emission rate, while all other emissions would amount to about 1 percent or less of the

significant values.

2.4.2 Fugitive Dust Emissions During Construction

Although not a primary concem of this air quality assessment, short-term direct and indirect
impacts on air quality could potentially occur due to project construction. For a project of
this nature, there are two potential types of air pollution emissions that could directly result
in short-term air quality impacts during project construction: (1) fugitive dust from vehicle
movement and soil excavation; and (2) exhaust emissions from on-site construction
equipment. Indirectly, there also could be short-term impacts from slow-moving
construction equipment traveling to and from the project sites, from a temporary increase
in local traffic caused by commuting construction workers, and from the disruption of
normal traffic flow caused by lane closures of adjacent roadways.

Fugitive dust emissions may arise from the grading and dirt-moving activities associated
with site clearing and preparation work. The emission rate for fugitive dust emissions from
construction activities is difficult to estimate accurately. This is because of its elusive nature
of emission and because the potential for its generation varies greatly depending upon the
type of soil at the construction site, the amount and type of dirt-disturbing activity taking
place, the moisture content of exposed soil in work areas, and the wind speed. The EPA
[3] has provided a rough estimate for uncontrofied fugitive dust emissions from construction
activity of 1.2 tons per acre per month under conditions of "medium" activity, moderate soil
siit content (30%), and precipitation/evaporation (P/E) index of 50. Uncontrolled fugitive
dust emissions at the project sites would likely be somewhere near that leve!, depending on
the amount of rainfall that occurs. In any case, State of Hawaii Air Pollution Control
Regulations [4] prohibit visible emissions of fugitive dust from construction activities at the
property line. Thus, an effective dust control plan for the project construction phase is

essential.

Adequate fugitive dust control can usually be accomplished by the establishment of a
frequent watering program to keep bare-dirt surfaces in construction areas from
becoming significant sources of dust. In dust-prone or dust-sensitive areas, other
control measures such as limiting the area that can be disturbed at any given time,
applying chemical soil stabilizers, mulching andfor using wind screens may be
necessary. Control regulations further stipulate that open-bodied trucks be covered at
all times when in motion if they are transporting materials that could be blown away.
Haul trucks tracking dirt onto paved streets from unpaved areas is often a significant
source of dust in construction areas. Some means to alleviate this problem, such as
road cleaning or tire washing, may be appropriate. Paving of parking areas and/or
establishment of landscaping as early in the construction schedule as possible can also
lower the potential for fugitive dust emissions. Monitoring dust at the project property
line could be considered to quantify and document the effectiveness of dust control

measures.
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On-site mobile and stationary construction equipment also will emit air pollutants from
engine exhausts. The largest of this equipment is usually diesel-powered. Nitrogen
oxides emissions from diesel engines can be relatively high compared to gasoline-
powered equipment, but the standard for nitrogen dioxide is set on an annual basis and
is not likely to be violated by short-term construction equipment emissions. Carbon
monoxide emissions from diesel engines, on the other hand, are low and should be
relatively insignificant compared to vehicular emissions on nearby roadways.

Project construction activities will also likely obstruct the normal flow of traffic at times to
such an extent that overall vehicular emissions in the project area will temporarily
increase. The only means to alleviate this problem will be to attempt to keep roadways
open during peak traffic hours and to move heavy construction equipment and workers to
and from construction areas during periods of low traffic volume. Thus, most potential
short-term air quality impacts from project construction can be mitigated.

2.5 CONCLUSIONS AND RECOMMENDATIONS
2.51 Primary Impact of Long-term Emissions

The purpose of this air quality assessment is to evaluate the impact that increased bus
emissions will have on air quality when the Transit Center is in operation. Based on the
worst case scenario described in section 1.2.3, itis estimated that any long-term impacts
on air quality near the proposed Transit Center due to emissions from project-related
bus traffic will be negligible. Annual emissions from bus traffic at the Transit Center will
amount to only a small fraction of the state-defined significant emission rates, and thus it
can be anticipated that any direct impacts on air quality from bus emissions will be
minimal. Itis conceivable, however, that indirect impacts on air quality could occur if the
normal flow of ambient traffic on adjacent roadways is disrupted by bus traffic, causing
excess emissions to occur from other motor vehicle traffic. Thus, the proposed facilities
should be designed so as minimize the disruption of traffic on adjacent roadways.
Implementing other measures to mitigate long-term impacts is probably unnecessary

and unwarranted.

2,52 Secondary Impact of Construction Activities

The major potential short-term air quality impact of the project will occur from the
emission of fugitive dust during construction. Uncontrolied fugitive dust emissions from
construction activities are estimated to amount to about 1.2 tons per acre per month,
depending on rainfall. To control dust, active work areas and any temporary unpaved
work roads should be watered at least twice daily on days without rainfall. Use of
windscreens and/or limiting the area that is disturbed at any given time will also help to
contain fugitive dust emissions. Wind erosion of inactive areas of the site that have
been disturbed could be controlled by mulching or by the use of chemical soil stabilizers.
Dirt-hauling trucks should be covered when traveling on roadways to prevent windage.
A routine road cleaning and/or tire washing program will also help to reduce fugitive dust
emissions that may occur as a result of trucks tracking dirt onto paved roadways in the
project area. Paving of parking areas and establishment of landscaping early in the
construction schedule will also help to control dust. Monitoring dust at the project
boundary during the period of construction could be considered as a means to evaluate
the effectiveness of the project dust control program and to adjust the program if

necessary.

2-8



Air Quality Environmental Assessment — AM Partners, Inc

During construction phases, emissions from engine exhausts (primarily consisting of
carbon monoxide and nitrogen oxides) will also occur both from on-site construction
equipment and from vehicles used by construction workers and from trucks traveling to and
from the project. [ncreased vehicular emissions due to disruption of traffic by construction
equipment, roadway lane closures and/or commuting construction workers can be
alleviated by moving equipment and personnel to the site during off-peak traffic hours and
by trying to avoid roadway lane closures during peak traffic periods.
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Table 1 EPA Emission Standards for Heavy-duty Diesel Engines, g/bhp-hr.

Model Year 1987 — 2003 (Source: Dieselnet.com)

Heavy-Duty Diesel Truck Engines

Year HC co NOx PM

1988 1.3 15.5 10.7 0.6

- 1990 1.3 16.5 6 0.6
1991 1.3 15.5 5 0.25

! i 1994 1.3 15.5 5 0.1
. 1998 1.3 15.5 4 0.1

Urban Bus Engines

: Year HC CcO NOx PM
- 1991 1.3 15.5 5 0.25
e 1993 1.3 15.5 5 0.1
o 1994 1.3 15.5 5 0.07
;_‘ 1996 1.3 15.5 5 0.05*
--j 1998 1.3 15.5 4 0.05*

- * _in-use PM standard 0.07
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Table 2 Summary of State of Hawaii and National Ambient Air Quality Standards

Maximum Allowable Concentration

Poflutant Units Av_?_ir;geing Na‘lional National State
Primary Secondary of Hawaii
Particulate Matter pg/m® Annual 50° 507 50
(<10 microns) 24 Hours 150° 150° 150°
Particulate Matter pg/m® Annual 15° 15° -
(<2.5 microns) 24 Hours 65° 65° -
Sulfur Dioxide ug/m® Annual 80 - 80
24 Hours 365° - 365°
3 Hours - 1300° 1300°
Nitrogen Dioxide pg/m® Annual 100 100 70
Carbon Monoxide mg/m?® 8 Hours 10° - &
1 Hour 40° - 10°
Ozone pg/m® 8 Hours 157° 157° -
1 Hour 235" 235 100°
pg/m® Calendar
Lead Quarter 1.5 1.5 1.5
p.gfma 1 Hour - - 35°

Hydrogen Sulfide

aThree-yesar average of annual arithmetic mean.

bQch percentile value averaged over three years.

Not to be exceeded mare than once per year.

98th percentile valus averaged over three years.

Three-year average of fourth-highest daily 8-hour maximum.

Standard is attained when the expecied number of exceedances Is less than or equal fo 1.
Note: Standards for particulate matter (<2.5 microns) and for 8-hour czone are subject to court appeal.
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Table 3 Annual Wind Frequency for Honolulu international Airport (%)

wind Wind Speed (knots)
Direction [ g3 | 46 | 740 | 1116 | 17-21 | 2227 | 28-33 | 3440 | >40 Totd
N 0.5 2.5 1.3 0.5 0.0 0.0 0.0 0.0 0.0 4.8
NNE 0.3 1.2 1.6 1.5 0.2 0.0 0.0 0.0 0.0 4.7
NE 0.3 2.1 6.1 11.0 3.2 0.3 0.0 0.0 0.0 23.0
ENE 0.2 25 109 16.6 4.1 0.3 0.0 0.0 0.0 34.7
E 0.1 1.0 25 2.8 0.5 0.0 0.0 0.0 0.0 7.0
ESE 0.0 0.3 0.4 0.3 0.0 0.0 0.0 0.0 0.0 1.1
SE 0.0 0.3 0.8 1.0 0.1 0.0 0.0 0.0 0.0 2.2
SSE 0.1 0.4 1.2 0.7 0.1 0.0 0.0 0.0 0.0 24
S 0.1 0.5 1.4 0.6 0.1 0.0 0.0 0.0 0.0 2.7
SSW 0.0 0.3 0.8 0.3 0.0 0.0 0.0 0.0 0.0 1.5
sSw 0.0 0.2 0.8 0.4 0.0 0.0 0.0 0.0 0.0 1.5
WSsSwW 0.0 0.3 0.5 0.4 0.0 0.0 0.0 0.0 0.0 1.2
w 0.1 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 1.1
WNW 0.2 1.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 2.0
NwW 0.4 2.3 0.8 0.1 0.0 0.0 0.0 0.0 0.0 3.8
NNW 0.5 2.3 0.8 0.2 0.0 0.0 0.0 0.0 0.0 3.8
Calm 25 2.5
Total 5.4 18.3 30.6 36.5 8.5 0.7 0.0 0.0 0.0 100.0
Source: Climatography of the United States No. 90 (1965-1974), Airport Climatological Summary,

Honolulu Intemational Airport, Honolulu, Hawaii, U.S. Department of Commarce, National

Climatic Center, Ashaville, NC, August 1978.
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Table 4 Air Pollution Emissions Inventory for the Island of Oahu, 1993

Air Pollutant Point Sources Area Sources Total
(tons/year) (tons/year) (tons/year)
Particulate 25,891 49,374 75,265
Sulfur Oxides 39,230 nil 36,230
Nitrogen Oxides 92,436 31,141 123,577
Carbon Monoxide 28,757 121,802 150,559
Hydrocarbons 4,160 421 4,581

Source: Final Report, “Review, Revise and Update of the Hawaii Emissions Inventory Systems
for the State of Hawail", prepared for Hawaii Department of Heaith by J.L. Shoemaker

& Associales, Inc., 1996
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Table 5 Annual Summaries of Air Quality Measurements for Monitoring Stations Near Oahu Transit
Center Project (Source: HDOH Annual Summaries, Hawaii Air Quality Data, 1996-2000)

No. of State AAQS Exceedances

Paramater / Location 1986 1997 1998 1999 2000
Sulfur Dioxide / Kapolei
3-Hour Averaging Period:
No. of Samples 2785 2845 2723 2710 2505
Highest Concentration (pg/m) 45 61 69 30 23
2™ Highest Concentration (pg/m’) 42 52 64 17 18
No. of State AAQS Exceedances 0 o 0 0 0
24-Hour Averaging Period:
No. of Samples 358 361 343 360 362
Highest Concentration {ug/m”) 14 20 17 6 6
2™ Highest Concentration (ug/m™) 11 16 16 6 5
No. of State AAQS Excesdances 4] 0 0 1] g
Annual Average Concentration (ug/m®) 2 2 2 2 1
Particulate (PM-10) / Kapolel
24-Hour Averaging Period:
No. of Samples 55 269 359 362 356
Highest Concentration (pg/m”) 52 41 34 129 148
2™ Highest Concentration (ug/im) 29 26 34 39 129
No. of State AAQS Exceedances (o] 0 0 0 0
Annual Average Concentration (ug/m”) 19 13 15 15 17
Carbon Monoxide / Kapolei
1-Hour Averaging Period:
No. of Samples 8220 8649 8044 8395 8595
Highest Concentration {mg/m”) 1.7 1.8 1.9 1.5 2.5
2™ Highest Concentration (mg/m®) 1.6 1.7 15 1.2 1.6
No. of State AAQS Exceedances 0 0 0 0 0
8-Hour Averaging Period:
No. of Samples 1049 1085 1044 1048 1076 |
Highest Concentration (mg/m”) 0.7 0.7 0.6 0.6 1.0
2™ Highest Concentration (mg/m”) 0.7 0.7 0.6 0.6 0.8
No. of State AAQIS Exceedances 0 0 0 0 0
Nitrogen Dioxide / Kapolei
Annual Average Concentration (ug/m®) 2 8 8 7 9
Ozone / Sand Island
1-Hour Averaging Period:
No. of Samples 8263 8702 8688 8566 8482
Highest Concentration (mg/m”) 52 106 114 110 98
2™ Highest Concentration {mg/m") 91 106 110 106 96
0 13 7 8 0
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Table 6 Estimated Annual Bus Volumes for the Waianae Coast Transit Center

Transit Route Service Service
. " e D
Center No. Start Time | End Time Hours/Day | Buses/Hour | Buses/Day Buses/Year
Al - - 16 14 224 81,760
Waianae
All - - 8 4 32 11,680
Total 93,440
Notes:
1. Route numbers based on Drait Central Oahu Hub and Spoke Service Plan.
2. Service times based on Draft Central Oahu Hub and Spoke Plan and Current Public Timetables for
existing service.
3. Buses per hour calculated based on pfanned service headways.
4. Weekeond service assumed lo be the same as weekday service.
5. Express routes not included.

e
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Table 7 Emission Factors for Heavy-Duty Diesel Vehicles

Parameter &?mi?:)site Emission Factor }gll‘ran lEnr;'lission Factor
Nitrogen Oxides 12.3 0.90
Particulate 0.411 0.017
ggﬁtgguongia“'C 0.733 0.080

Carbon Monoxide 3.72 0.64

Sulfur Dioxide 0.448 0.019

Emission factors obtained from MOBILES.1.
Emission factors pertain to calendar year 2003 a

|dle emission factors based on 2.5 mph speed.

nd ambient temperature of 77°F.

1

2,

3. Composile emission factors pertain to an average vehicle speed of 25 mph.
4

5

Particulate emission factors ps

rtain to exhaust emissions only.
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Table 8 Annual Approach/Depart Miles and Idle Times for the Proposed Transit
Center Project

Transit Center Cglr:: L:]?LBUS Appr:angnhl;glepart Tjgr;n(ur:ilnlgizs)
Miles

Waianae 93,440 186,880 467,200

Wahiawa 84,315 168,630 421,575

Mililani 78,475 156,950 392,375
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Table 9 Estimated Annual Emissions for the Waianae Coast Transit Center Project

Annual Annual Idle Total Annual
Transit Center | Parameter Approach/Depart | Emissions Emissions
Emissions (tons) | (tons) {tons)
Nitrogen
Oxides 2.5 0.46 3.0
Particulate 0.085 0.0087 0.094
Waianae voC 0.15 0.041 0.19
Carbon
Monoxide 0.76 0.33 1.1
Sulfur Dioxide 0.092 0.0098 0.10
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Table 10 Significant Emission Rates

Parameter Emission Rate (tons/year)
Nitrogen Oxides 40

Particulate 15

Volatile Organic Compounds 40

Carbon Monoxide 100

Sulfur Dioxide 40

Notes:

1. As defined in Hawaii Administrative Rules, Title 11, Chapter 60.1.

2. Particulate emission rate pertains to particles less than 10 microns aerodynamic diameter.
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1.0 SUMMARY

The Honolulu City & County Department of Transportation Serivces
is proposing to develop the Oahu Transit Centers Project at three
locations in West and Central Oahu. The three locations include
Waianae, Wahiawa and Mililani. The proposed project will consist
of seven to ten bus bays at each location along with passenger
waiting facilities and other ancillary facilities. Development
of the project is expected to be completed during 2003. This
study examines the potential short- and long-term air quality
impacts that could occur as a result of construction and use of
the proposed facilities and suggests mitigative measures to
reduce any potential air gquality impacts where possible and

appropriate.

Both federal and étate standards have been established to maintain
ambient air quality. At the present time, seven parameters are
regulated including: particulate matter, sulfur dioxide, hydrogen
sulfide, nitrogen dioxide, carbon monoxide, ozone and lead.
Hawaii air quality standards are mwore stringent than the
comparable mnational standards except for those pertaining to

sulfur dioxide and particulate matter.

Regional and local climate together with the amount and type of
human activity generally dictate the air quality of a given
location. Winds at each location are predominantly trade winds,
but they are likely often deviated by the local terrain. During
winter, occasional storms may generate strong winds from the
south (kona winds) for brief periods. When the trade winds oOr
kona winds are weak or absent, landbreeze-seabreeze circulations
or mountain drainage winds may develop. Wind speeds are often
lower compared to more exposed coastal locations, but the trade



winds still provide relatively good ventilation much of the time.
Temperatures in the Oahu area leeward of the Koolaus are
generally very moderate with average daily temperatures ranging
from about 707F to 857F. Extreme temperatures range from about

537F to about 957F. Rainfall in the Waianae area is relatively
low with an average of about 20 inches per year, while the
Wahiawa and Mililani areas receive about 50 inches per year.

The present air quality of the project area appears to be
reasonably good based on nearby air quality monitoring data. Air
quality data from the nearest monitoring stations operated by the
Hawaii Department of Health suggest that all national air guality

standards  are currently being met, although occasional
exceedances of the more stringent state standard for ozone may
occur. Tt is also probable that the more stringent state

standards for carbon monoxide are exceeded at times near

congested roadway intersections.

If the proposed project is given the necessary approvals to
proceed, it may be inevitable that some short- and/or long-term
impacts on air guality will occur either directly or indirectly as
a consequence of project construction and use. Short-term impacts
from fugitive dust will likely occur during the project construc-
tion phase. To a lesser extent, exhaust emissions from stationary
and mobile construction equipment, from the disruption of traffic,
and from workers' vehicles may also affect air quality during the

period of construction. State air pollution control regulations
require that there be no visible fugitive dust emissions at the
property line. Hence, an effective dust control plan must be

implemented to ensure compliance with state regulations. Fugitive
dust emissions can be controlled to a large extent by watering of

e

e



active work areas, using wind screens, keeping adjacent paved
roads clean, and by covering of open-bodied trucks. Other dust
control measures could include limiting the area that can be
disturbed at any given time and/or mulching or chemically
stabilizing inactive areas that have been worked. Paving and
landscaping of project areas early in the construction schedule
will also reduce dust emissions. Monitoring dust at the project
boundary during the period of construction could be considered as
a means to evaluate the effectiveness of the project dust control
program. Exhaust emissions can be mitigated by moving construc-
tion equipment and workers to and from the project site during

off-peak traffic hours.

After construction, buses coming to and from the proposed transit
centers will result in a long-term increase in air pollution
emissions in the project area. To assess the potential impact of
these emissions, estimates of project-related annual emissions
were prepared. These were then compared O the significant
emission rates defined in the Hawaii Administrative Rules. This
comparison showed that the bus emissions at the transit centers
will be relatively small compared to the gignificant emission

rates. Therefore, as long as the transit center operations do
not disrupt traffic on nearby roadways, it is unlikely that any
measurable impacts on air quality will occur. Implementing any

air quality mitigation measures for long-term impacts fxom the
proposed project is probably unnecessary and unwarranted.

2.0 INTRODUCTION

The Honolulu City & County Department of Transportation Services
is proposing to develop the Oahu Transit Centers Project at three
jocations on the island of Oahu. These consist of the Waianae



Coast Community Transit Center, the Wahiawa Community Transit
Center and the Mililani Community Transit Center. Figure 1
indicates the locations of the three proposed transit centers.

The proposed Waianae Coast Community Transit Center will be
located at 86-052 Leihoku Street, on a portion of TMK 8-6-1:29
adjacent to the Waianae Mall and across the street from the site
of the Waianae YMCA. This facility will provide seven bays for
TheBus and paratransit vehicles, arranged around a central
"island" that will accommodate passenger walting shelters, a
comfort station with restrooms, vending and information kiosks,
landscaping, bike parking/lockers, and a "gathering place"
feature. The facility will also provide three bays for private
school buses, a passenger drop-off/pick-up area, and parking for

approximately 100 vehicles.

The proposed Wahiawa Community Transit Center will be located in
Wahiawa's Civic Center at 956 California Avenue, on portions of
TMK 7-4-6:2 and TMK 7-4-6:12. This facility will provide eight
bays for TheBus and paratransit vehicles, four of which will be
located off-street while the other four will be located aleng
‘California Avenue. Passenger waiting shelters, a comfort station
with restrooms, bike parking/lockers, and informational kiosks
will be provided, along with landscaping and additional street

trees.

The proposed Mililani Community Transit Center will located along
Meheula Parkway fronting Mililani Town Center, and will use air
rights over a portion of the shopping center's parking lot and
landscape strip. The Center will provide ten bays for TheBus and
paratransit vehicles, passenger waiting shelters, a comfort



station, informational kiosks, bike parking/lockers, and
landscaping. &n elevator and open stairways will provide links
from the Transit Center to the shopping center parking level. A
proposal has also been made to provide community meeting space at .

the lower level.

Development of all three transit centers is expected to be

completed during 2003.

The purpose of this study is to describe existing air quality in
the project area and to assess the potential short-term and long-
term direct and indirect air quality impacts that could result
from construction and use of the proposed facilities. Measures to
mitigate these impacts are suggested where possible and appro-

priate.

3.0 AMBIENT AIR QUALITY STANDARDS

Ambient concentrations of air pollution are regulated by both
national and state ambient air quality standards (ARQS}.
National AAQS are specified in Section 40, Part 50 of the Code of
Federal Regulations (CFR}, while State of Hawaii ARQS are defined
in Chapter 11-59 of the Hawaii Administrative Rules. Table 1
summarizes both the national and the state AAQS that are speci-
fied in the cited documents. As indicated in the table, national
and state AAQS have been established for particulate matter,
sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone and
lead. The state has also set a standard for hydrogen sulfide.
National AAQS are stated in terms of both primary and secondary
standards for most of the regulated air pollutants. National
primary standards are designed to protect the public health with



an "adequate margin of safety". National secondary standards, on
the other hand, define levels of air quality necessary to protect
the public welfare from "any known or anticipated adverse effects
of a pollutant", Secondary public welfare impacts may include
such effects as decreased visibility, diminished comfort levels,
or other potential injury to the natural or man-made environment,
€.g., soiling of materials, damage to vegetation or other econom-
ic damage. 1In contrast to the national ARQS, Hawaii State AAQS
are given in terms of a single standard that is designed "to
protect public health and welfare and to prevent the significant

deterioration of air qualitym.

Each of the regulated air pollutants has the potential to create
or exacerbate some form of adverse health effect or to produce
environmental degradation when present in sufficiently high
concentration for prolonged periods of time. The AAQS specify a
maximum allowable concentration for a given air pollutant for one
or more averaging times to prevent harmful effects. Averaging
times vary from one hour to one Year depending on the pollutant
and type of exposure necessary to cause adverse effects. In the
case of the short-term (i.e., 1- to 24-hour) AAQS, both national
and state standards allow a specified number of exceedances each

year.

The Hawaii AAQS are in some cases considerably more stringent
than the comparable national ARQS. In particular, the Hawaii
l-hour AAQS for carbon monoxide is four times more stringent than
the comparable national limit, and the state 1-hour limit for
ozone is more than two times as stringent as the national 1-hour
standard. The national 1-hour ozone standard will be phased out
(pending court appeal) the next few years in favor of the new
(and more stringent) 8-hour standard.



The Hawaii AAQS for sulfur dioxide were relaxed in 1986 to make
the state standards essentially the same as the national limits.
In 1993, the state also revised its particulate standards to
follow those set by the federal government. During 1997, the
federal government again revised its standards for particulate,
but the new standards have been challenged in federal court. To
date, the Hawaii Department of Health has not updated the state

particulate standards.

4.0 REGIONAL AND LOCAL CLIMATOLOGY

Regional and local climatology significantly affect the air
quality of a given location. Wind, temperature, atmospheric
turbulence, mixing height and rainfall all influence air quality.
Although the climate of Hawaii is relatively moderate throughout
most of the state and most of the year, significant differences in
these parameters may occur from one location to another. Most

differences in regional and local climates within the state are

caused by the mountainous topography.

Hawaii lies well within the belt of northeasterly trade winds
generated by the semi-permanent Pacific high pressure cell to the
north and east. On the island of Oahu, the KXoolau and Waianae
Mountain Ranges are oriented almost perpendicular to the trade
winds, which accounts for much of the variation in the local
climatology of the island. Waianae, Wahiawa and Mililani, the
sites of the proposed project, are suburban areas within the City

and County of Honolulu. Waianae is located leeward of the Waianae

Range, while Wahiawa and Mililani are situated between the Koolau

and Waianae Ranges. Although climatic conditions vary somewhat



across the project area, long-term weather data available from the
Honolulu International Airport, located a few miles to the
southeast, is at least semi-representative.

Wind frequency data given in Table 2 for Honolulu International
Airport show that the annual prevailing wind direction for this
area of Oahu is east northeast. On an annual basis, 34.7 percent
of the time the wind is from this direction, and nearly 75 percent
of the time the wind is in the northeast quadrant. Winds from the
south are infrequent occurring only a few days during the year and
mostly in association with winter storms. Wind speeds average
about 11 mph (10 knots) and mostly vary between about 4 and 18 mph
(5 and 15 knots). Surface wind speeds in the project area are
somewhat lighter, particularly at the Waianae site, and local wind
directions likely are affected by the terrain.

Air pollution emissions from motor vehicles, the formation of
photochemical smog and smoke plume rise all depend in part on air
temperature. Colder temperatures tend to result in higher
emissions of contaminants from automobiles but lower
concentrations of photochemical smog and ground-level concentra-
tions of air pollution from elevated plumes. In Hawaii, the
annual and daily variation of temperature depend to a large degree
on elevation above sea level, distance inland and exposure to the
trade winds. Average temperatures at locations near sea level
generally are warmer than those at higher elevations. Areas
exposed to the trade wind tend to have the least temperature
variation, while inland and leeward areas often have the most.
The project area's leeward location results in a relatively
moderate temperature profile compared to some other locations
around Oahu and the state. At the airport, average annual daily
minimum and maximum temperatures are 707F and B847F, respectively
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(1]. The extreme minimum temperature was 537F during January
1998, and the extreme maximum was 957F during September 1994.
Temperatures in the Waianae area may be slightly higher compared
to the airport due to wind-sheltering effects, while the Wahiawa
and Mililani areas are probably slightly cooler due to the higher

elevation.

Small scale, random motions in the atmosphere (turbulence) cause
air pollutants to be dispersed as a function of distance or time
from the point of emission. Turbulence is caused by both mechan-
ical and thermal forces in the atmosphere. It is often measured
and described in texms of Pasquill-Gifford stability class.
Stability class 1 is the most turbulent and class 6 the least.
Thus, air pollution dissipates the best during stability class 1
conditions and the worst when stability class 6 prevails. In
suburban areas, like those in the project area, stability class S
or 6 1is generally the highest stability class that occurs,
developing during the nighttime and early morning.

Mixing height is defined as the height above the surface through
which relatively wvigorous vertical mixing occurs. Low mixing
heights can result in high ground-level air pollution concentra-
tions because contaminants emitted from or near the surface can
become trapped within the mixing layer. In Hawaii, minimum mixing
heights tend to be high because of mechanical mixing caused by the
trade winds and because of the temperature moderating effect of
the surrounding ocean. Low mixing heights may sometimes occur,
however, at inland locations and even at times along coastal areas
early in the morning following a clear, cool, windless night.
Coastal areas also may experience low mixing levels during sea
breeze conditions when cooler ocean air rushes in over warmer



land. Mixing heights in the state typically are above 3000 feet
(1000 meters).

Rainfall can have a beneficial effect on the air quality of an
area in that it helps to suppress fugitive dust emissions, and it
also may "washout" gaseous contaminants that are water-soluble.
Rainfall in Hawaii is highly variable depending on elevation and
on location with respect to the trade wind. The Waianae area is
one of the drier areas on Oahu due to its leeward and near sea
level location. Average annual rainfall amounts to about 20
inches [2]. Wahiawa and Mililani, located at a higher elevation
and between the Koolau and Waianae Ranges, have a wetter climate

receiving about 50 inches per year [2].

5.0 PRESENT AIR QUALITY

Present air quality in the project area is mostly affected by air
pollutants from motor vehicles, industrial sources, agricultural
operations and to a lesser extent by natural sources. Table 3
presents an air pollutant emission summary for the island of ©Oahu
for calendar year 1993. The emission rates shown in the table
pertain to manmade emissions only, i.e., emissions from natural
sources are not included. As suggested in the table, much of the
particulate emissions on Oahu originate from area sourxces, such as
the mineral products industry and agriculture. Sulfur oxides are
emitted almost exclusively by point sources, such as power plants

and refineries. Nitrogen oxides emissions emanate predominantly
from industrial point sources, although area sources (mostly motor
vehicle traffic) also contribute a significant share. The

majority of carbon monoxide emissions occur from area sources
(motor wvehicle traffic), while hydrocarbons are emitted mainly
from point sources. Based on previous emission inventories that
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have been reported for Oahu, it appears that emissions of
particulate and nitrogen oxides have increased during the past ten
years, while emissions of sulfur oxides, carbon monoxide and

hydrocarbons have declined.

Roadways in the vicinity of the three proposed transit center
sites carry moderate volumes of motor vehicle traffic at times,
and roadway intersections may be congested during peak traffic
hours. Emissions from motor wvehicles using these roadways,
primarily nitrogen oxides and carbon monoxide, may cause

localized impacts on air quality.

At the Waianae site, the nearest industrial source of air
pollution is the Waianae Wastewater Treatment Plant, which is
located a few hundred feet to the south. Wastewater treatment
plants emit hydrogen sulfide, which can cause odor nuisance even
at very low concentrations. Kahe Power Plant is situated about
7 miles to the southeast, and adjacent to this is the Waimanalo
Gulch Sanitary Landfill. Campbell Industrial Park is located
about 12 miles to the southeast. Emissions from these facilities
consist primarily of sulfur dioxide, nitrogen oxides and
particulate. Due to the prevailing wind pattern in the area, it
is unlikely that emissions from these sources cause any chronic
impacts on air quality in the Waianae area, but occasional

impacts may occur with south winds.

The Wahiawa and Mililani sites are farther removed from large
industrial sources of air pollution, although emissions from
distant sources at Campbell Industrial Park may affect these

areas during kona wind conditions.

11



With the demise of sugarcane growing on the Ewa Plain, air
pollutions impacts from agriculture have significantly diminished
in the area. Agriculture-related emissions in the Waianae area
consist mostly of particulate matter from small-scale operations,
while the Wahiawa and Mililani areas may experience occasional
dust and smoke impacts from nearby, large-scale pineapple

cultivation and harvesting operations.

Natural scurces of air pollution emissions that alsc could affect
the project area but cannot be quantified very accurately include
the ocean (sea spray)., plants (aero-allergens), wind-blown dust,
and perhaps distant volcanoes on the island of Hawaii.

The State Department of Health operates a network of air quality
monitoring stations at various locations on Oahu. Each station,
however, typically does not monitor the full complement of air
quality parameters. Table 4 shows annual summaries of air
quality measurements that were made nearest to the project area
for several of the regulated air pollutants for the period 1956
through 2000, These are the most recent data that are currently

available.

During the 1996-2000 period, sulfur dioxide was monitored by the
State Department of Health at an air gquality station located at
Kapolei. Concentrations monitored were consistently low compared
to the standards. Annual second-highest 3-hour concentrations
(which are most relevant to the air quality standards) ranged

from 17 to 64 ?7g/m®, while the annual second-highest 24-hour

concentrations ranged from 5 te 16 ?g/m3. Annual average
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concentrations were only about 1 to 2 ?g/m’. There were no
exceedances of the state/national 3-hour or 24-hour ARQS for

sulfur dioxide during the 5-year period.

Particulate matter less than 10 microns in diameter (PM-10) is
also measured at the Kapeolei monitoring station. Annual second-

highest 24-hour PM-10 concentrations ranged from 26 to 129 ?g/m’
between 1996 and 2000. Average annual ccncentrations ranged from
13 to 19 ?7g/m?>. All values reported were within the state and

national AAQS.

Carbon monoxide measurements were also made at the Kapolei
monitoring station. The annual second-highest 1-hour
concentrations ranged from 1.2 to 1.7 mg/m’. The annual second-
highest 8-hour concentrations ranged from 0.6 toc 0.8 mg/m®. No
exceedances of the state or national 1-hour or 8-hour AAQS were

reported.

Nitrogen dioxide is also monitored by the Department of Health at
the Kapolei monitoring station. Annual average concentrations of

this pollutant ranged from 2 to 9 ?g/m?®, safely inside the state
and national ARQS.

The nearest available ozone measurements were obtained at Sand
Island {about 15 to 25 miles southeast of the project area). The
second-highest 1-hour concentrations for each year from 1996 to
2000 ranged from 91 to 110 ?g/m’. Up to 13 exceedances of the
state AAQS per year were recorded during the monitoring period.
No specific trend is discernable, although the number of
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exceedances was lower during the latter half of the five-year

period.

Although not shown in the table, the nearest and most recent
measurements of ambient lead concentrations that have been
reported were made at the downtown Honolulu monitoring station
between 1996 and 1997. Average quarterly concentrations were
near or below the detection limit, and no exceedances of the
state AAQS were recorded. Monitoring for this parameter was

discontinued during 1997.

Based on the data and discussion presented above, it appears
likely that the State of Hawaii AAQS for sulfur dioxide, nitrogen
dioxide, particulate matter and lead are currently being met at
the project site. It is likely, however, that the state AAQS for
ozone may be exceeded on occasion based on the Sand Island
measurements for this parameter. While carbon monoxide
measurements at the Kapolei monitoring station suggest that
concentrations are within the state and national standards, local

“hot spots” may exist near traffic-congested intersections.

6.0 SHORT-TERM IMPACTS OF PROJECT

Short-term direct and indirect impacts on air quality could
potentially occur due to project construction. For a project of
this nature, there are two potential types of air pollution
emissions that could directly result in short-term air quality
impacts during project construction: (1) fugitive dust from
vehicle movement and soil excavation; and (2) exhaust emissions
from on-site construction equipment. Indirectly, there also
could be short-term impacts from slow-moving construction
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equipment traveling to and from the project sites, from a
temporary increase in local traffic caused by commuting
construction workers, and from the disruption of normal traffic
flow caused by lane closures of adjacent roadways.

Fugitive dust emissions may arise from the grading and dirt-moving
activities associated with site clearing and preparation work.
The emission rate for fugitive dust emissions from construction
activities is difficult to estimate accurately. This is because
of its elusive nature of emission and because the potential for
its generation varies greatly depending upon the type of soil at
the construction site, the amount and type of dirt-disturbing
activity taking place, the moisture content of exposed soil in
work areas, and the wind speed. The EPA [3] has provided a rough
estimate for uncontrolled  fugitive  dust emissions from
construction activity of 1.2 tons per acre per month under
conditions of "medium" activity, moderate soil silt content {30%),
and precipitation/evaporation (P/E) index of 50. Uncontrolled
fugitive dust emissions at the three project sites would likely be
somewhere near that level, depending on the amount of rainfall
that occurs. In any case, State of Hawaii Air Pollution Control
Regulations [4] prohibit visible emissions of fugitive dust from
construction activities at the property line. Thus, an effective
dust control plan for the project construction phase is essential.

Adequate fugitive dust control can usually be accomplished by the
establishment of a frequent watering program to keep bare-dirt
surfaces in construction areas from becoming significant sources
of dust. In dust-prone or dust-sensitive areas, other control
measures such as limiting the area that can be disturbed at any
given time, applying chemical soil stabilizers, mulching and/oxr

using wind screens may be necessary. Control regulations further
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stipulate that open-bodied trucks be covered at all times when in
motion if they are transporting materials that could be blown
away. Haul trucks tracking dirt onto paved streets from unpaved
areas is often a significant source of dust in construction areas.

Some means to alleviate this problem, such as rocad cleaning or

tire washing, may be appropriate. Paving of parking areas and/or
establishment of landscaping as early in the construction schedule
as possible can also lower the potential for fugitive dust
emissions. Monitoring dust at the project property line could be
considered to quantify and document the effectiveness of dust

controcl measures.

On-site mobile and stationary construction equipment also will
emit air pollutants from engine exhausts. The largest of this
equipment is usually diesel-powered. Nitrogen oxides emissions
from diesel engines can be relatively high compared to gasoline-
powered equipment, but the standard for nitrogen dioxide is set on
an annual basis and is not likely to be violated by short-term
construction equipment emissions. Carbon monoxide emissions from
diesel engines, on the other hand, are low and should be

relatively insignificant compared to vehicular emissions on nearby

roadways.

Project construction activities will also likely obstruct the
normal flow of traffic at times to such an extent that overall
vehicular emissions in the project area will temporarily increase.
The only means to alleviate this problem will be to attempt to
keep roadways open during peak traffic hours and to move heavy
construction equipment and workers to and from construction areas
during periods of low traffic volume. Thus, most potential short-
term air quality impacts from project construction can be

mitigated.
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7.0 LONG-TERM IMPACTS OF PROJECT

After construction is completed, use of the proposed facilities
will result in increased bus traffic on nearby roadways,
potentially causing long-term impacts on ambient air guality in
the vicinity of each of the three transit centers where the buses
will congregate. Motor vehicles with gasoline-powered engines
are significant sources of carbon monoxide, and they also emit
nitrogen oxides and other contaminates. In urban and suburban
areas, carbon monoxide emissions neaxr congested roadway
intersections are the usual issue. 1In the case of diesel-powered
buses, however, the primary air pollution emissions consist of
nitrogen oxides and particulate matter; carbon monoxide emissions
are generally inconsequential compared to automobile emissions.

Although computer models can generally be used to assess the
impacts of carbon monoxide emissions £from motor vehicle traffic,
it is probably impractical to attempt to quantitatively model the
bus emissions of nitrogen oxides and particulate that may be
agsociated with the proposed facilities. In lieu of this, annual
emissions from project bus operations in the vicinity of each of
the proposed transit centers were estimated and compared to the
ngignificant" emission rates as defined in the Hawaiil
Administrative Rules. Strictly speaking, the significant
emission rates are intended to be applied to stationary point
sources and not Tmobile sources such as bus traffic.
Nevertheless, it is believed that this will provide a reasonable
approach to ascertaining the significance of the project-related
emissions of nitrogen oxides and particulate. If the project
emissions are shown to be below the significant emissions rates,
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this is usually taken to indicated that a more detailed
assessment of the emissions is not warranted.

To begin the evaluation of the potential long-term impacts on air
quality related to the proposed facilities, the annual bus volumes
at each of the three transit centers were estimated. These were
estimated by first identifying the bus routes that would include
each transit center and then reviewing the schedules for these
routes to enumerate the buses each day that would be associated

with each route at the transit centers. Table 5 shows the
resulting estimated annual bus volume at each facility and the
basis for these estimates. As indicated in the table, the

expected total annual bus volumes at each transit center are
93,440 at Waianae, 84,315 at Wahiawa and 78,475 at Mililani. As
noted in the table, these estimates assume that weekend service
will be the same as weekday service. Actual annual bus volumes
will be somewhat lower due to reduced service on weekends and

holidays.

Buses using the proposed transit centers will emit air pollution
on approach, during idle and as they depart. To estimate the bus
emissions during these modes of operation, the EPA computer model
MOBILE6.1 (5] was used in combination with the expected annual bus
volumes. MOBILE6.1 can be used to provide composite emission
factors for a given year, vehicle class, average vehicle speed and
ambient air temperature. The composite emission factors generally
pertain to various modes of cperation (acceleration, cruise,
deceleration and idle) and are specified in terms of grams per
vehicle mile of travel. Idle emission rates in terms of grams per
minute can be estimated Separately. For this project, MOBILES.1
was used to estimate emission factors for the heavy-duty diesel
vehicle (HDDV) class. Emission factors for nitrogen oxides,
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particulate, volatile organic compounds (VOC), carbon monoxide and
sulfur dioxide were calculated for the year 2003, the expected
year of project completion. Pue to new emission standards for
this class of wvehicle that will be phased in during the next
several years, emissions of nitrogen oxides and particulate will
diminish in later years. An average annual temperature of 77°F
was assumed, and it was further assumed that the average approach

and departure speeds would be 25 mph.

Table 6 shows the resulting estimated composite and idle emission

factors for HDDV. Nitrogen oxides emissions are the most
appreciable followed by carbon monoxide, volatile organic
compounds, sulfur dioxide and particulate. It is worth noting

that carbon monoxide emissions from light-duty gasoline vehicles
(LDGV) are about five times higher per vehicle mile of travel than

are those for HDDV.

The next task is to determine the total vehicle miles and bus idle
times associated with each transit center. A reasonable but
somewhat arbitrary assumption is that emissions that occur beyond
1 mile of the transit centers will not significantly impact air
quality in the wvicinity of the transit centers. Thus, the
relevant approach and depart vehicle miles at each facility were
estimated to amount to the annual bus volume multiplied by

2 miles. Total annual idle times were estimated based on the
annual bus volume and the assumption that each bus would idle for
an average of 5 minutes at the transit centers. The resulting

total annual approach and depart miles and the total annual idling
times for each transit center are shown in Table 7.
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The emission factors given in Table 6 combined with the estimated
annual approach/depart miles and annual idle times shown in
Table 7 will provide estimates of the total annual emissions

attributable to each transit center. The resulting estimated
annual emissions for each facility for the year 2003 are

indicated in Table 8. Nitrogen oxides emissions would amount to
less than 3 tons per year at each transit center, while carbon
monoxide emissions would amount to about 1 ton per year at each
location. Emissions of particulate, VOC and sulfur dioxide would
be much less than 1 ton per year each. Emissions of nitrogen
oxides and particulate can be expected to decrease with time as
newer buses are phased in that must meet more stringent emission

standards.

To ascertain the significance of the transit center emissions,
the estimated annual emissions shown in Table 8 can be compared
to the significant emission rates, which are defined in Hawaii
Rdministrative Rules (HAR), Title 11, Chapter 60.1. Table 95
lists the significant emission rates for nitrogen oxides,
particulate, VOC, carbon monoxide and sulfur dioxide. A
comparison of these two tables shows that the transit center
emissions will be substantially less than the defined significant
emission rates. Nitrogen oxides emissions at each location would
amount to about 8 percent of the significant emission rate, while

all other emissions would amount to about 1 percent or less of
the significant values.

8.0 CONCLUSIONS AND RECOMMENDATIONS

The major potential short-term air quality impact of the project

will occur from the emission of fugitive dust during construction.
Uncontrolled fugitive dust emissions from congtruction activities
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are estimated to amount to about 1.2 tons per acre per month,
depending on rainfall. To control dust, active work areas and any
temporary unpaved work roads should be watered at least twice
daily on days without rainfall. Use of windscreens and/or
limiting the area that is disturbed at any given time will also
help to contain fugitive dust emissions. Wind erosion of inactive
areas of the site that have been disturbed could be controlled by
mulching or by the use of chemical soil stabilizers. Dirt-hauling
trucks should be covered when traveling on roadways to prevent
windage. A routine road cleaning and/or tire washing program will
also help to reduce fugitive dust emissions that may occur as a
result of trucks tracking dirt onto paved roadways in the project
area. paving of parking areas and establishment of landscaping
early in the construction schedule will also help to control dust.
Monitoring dust at the project boundary during the period of
construction could be considered as a means to evaluate the
effectiveness of the project dust control program and to adjust

the program if necessary.

During construction phases, emissions from engine exhausts
(primarily consisting of carbon monoxide and nitrogen oxides) will
also occur both from on-site construction equipment and from
vehicles used by construction workers and from trucks traveling to
and from the project. Increased vehicular emissions due to
disruption of traffic by construction egquipment, roadway lane
closures and/or commuting construction workers can be alleviated
by moving equipment and personnel to the site during off£-peak
traffic hours and by rrying to avoid roadway lane closures during

peak traffic periods.

After the proposed project is completed, any long-term impacts on
air quality near the three proposed transit centers due to

21



emissions from project-related bus traffic will be negligible.
Annual emissions from bus traffic at each transit center will
amount to only a small fraction of the state-defined significant
emission rates, and thus it can be anticipated that any direct
impacts on air quality from bus emissions will be minimal. It is
conceivable, however, that indirect impacts on air quality could
occur if the normal flow of ambient traffic on adjacent roadways
is disrupted by bus traffic, causing excess emissions to occur
from other motor vehicle traffic. Thus, the proposed facilities
should be designed so as minimize the disruption of traffic on
adjacent roadways. Implementing other measures to mitigate long-

term impacts is probably unnecessary and unwarranted.
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Table 1

SUMMARY OF STATE OF HAWAII AND NATIONAL
AMBIENT AIR QUALITY STANDARDS

Maximum Allowable Concentraticn !/
Pollutant Units Maﬂﬁing
National Naticnal State
Primary Secondary of Hawaii
Particulate Matter ?2g/m® Annual 50° 50° 50
{<10 microns) 24 Hours 1s50° 150° 150¢
Particulate Matter 7g/m? aAnnual 15* 15% -
{<2.5 microns) 24 Hours 65¢ 654 -
Sulfur Dioxide 7g/m’ Annual 80 - 80
24 Hours 365° - 365°
3 Hours - 1300° 1300°
Nitrogen Dioxide 7g/m? Annual 100 100 70
Carbon Monoxide mg/m? 8 Hours 10° - 5¢
1 Hour 40° - 10°¢
Czone 2g/m? 8 Hours 157 157° -
1 Hour 235f 235¢ 100°¢
Lead ?g/m? Calendar 1.5 1.5 1.5
Quarter
Hydrogen Sulfide 7g/m? 1 Hour - - 35°¢

a
Three-year average of annual arithmetic mean.

o

95th percentile value averaged over three years.

Not to be exceeded more than once per year.
d

(4]

g8th percentile value averaged over three years.

e

Three-year average of fourth-highest daily 8-hour maximum.

£

Standard is attained when the expected number of exceedances is less than or equal to 1.

Mote: Standards for particulate matter («<2.5 microns) and for B-hour ozone are subject to
court appeal.




Table 2

ANNUAL WIND FREQUENCY FOR HONOLULU INTERNATIONAL AIRPORT (%)

Wind Wind Speed (knots)
Direction 0-3 4-6 7-10 11-16 22-27 »40 roral
N 0.5 2.5 1.3 0.5 0.0 0.0 0.0 0.0 0.0 4.8
NNE 0.3 1.2 1.6 1.5 0.2 0.0 0.0 0.0 0.0 4.7
NE 0.3 2.1 6.1 11.0 3.2 0.3 0.0 0.0 0.0 23.0
ENE 0.2 2.5 10.8 l6.6 4.1 0.3 0.0 g.0 c.0 34.7
E 0.1 1.0 2.5 2.8 0.5 0.0 0.0 0.0 0.0 7.0
ESE 0.0 0.3 0.4 0.3 0.0 0.0 0.0 6.0 0.0 1.1
SE 0.0 0.3 0.8 1.0 0.1 0.0 0.0 0.0 0.0 2.2
SSE 0.1 0.4 1.2 0.7 0.1 0.0 0.0 0.0 0.0 2.4
5 0.1 0.5 1.4 0.6 0.1 0.0 0.0 0.0 0.0 2.7
S5W 0.0 0.3 0.8 0.3 0.0 0.0 0.0 0.0 0.0 1.5
SHW 0.0 0.2 0.8 0.4 0.0 0.0 ¢.0 0.0 0.0 1.5
WSW 0.0 0.3 0.5 0.4 0.0 0.0 0.0 0.0 0.0 1.2
12) 0.1 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 1.1
WNW 0.2 1.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 2.0
NW 0.4 2.3 0.8 0.1 0.0 0.0 0.0 0.0 0.0 3.8
NNW 0.5 2.3 0.8 0.2 0.0 0.0 0.0 0.0 0.0 3.8
Calm 2.5 2.5
Total 5.4 36.5 0.7 0.0 100.0
Source: Climatography of the United States No. 90 (1965-1974), Airport Climatological

Summary, Honolulu International Airport, Honoluluy, Hawaii, U.S.
Commerce, National Climatic Center, Asheville, NC, August 1378.

Depaxrtment of
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o Table 3

AIR POLLUTION EMISSIONS INVENTORY FOR
ISLAND OF OAHU, 1993

Air Pollutant Point Sources Area Sources Total
{tons/year) {tons/year) {tons/year)

Particulate 25,891 49,374 75,265
. Sulfur Oxides 39,230 nil 359,230
. _ _

Nitrogen Oxides 92,436 31,141 123,577
-
o Carbon Monoxide 28,757 121,802 150,559
- Hydrocarbons 4,160 421 4,581
et
— Source: Final Report, "“Review, Revise and Update of the Hawaii Emissions

Inventory Systems for the State of Hawaii”, prepared for Hawaii
~ Department of Health by J.L. Shoemaker & Associates, Inc.,
; 1996




Table 4

ANNUAL SUMMARIES OF AIR QUALITY MEASUREMENTS FOR
MONITORING STATIONS NEAREST OAHU TRANSIT CENTERS PROJECT

Paramater / Location 1996 1997 1998 15939 2000
Sulfur Dioxida / Kapolei
J-Hour Averaging Period:
Ho. of Samples 2785 2845 2723 2710 2505
Highest Concentration (?g/m®) 45 61 69 30 23
2™ Highest Concentration (?g/m’} 42 52 64 17 18
¥o. of State AAQS Exceedances 0 ¢ 0 o} 0
24-Hour Averaging Period:
No. of Samples 358 kL) 343 160 362
Highest Concentration (?g/m') 14 20 17 6 6
2™ Highest Concentration (?g/m') 11 16 18 6 5
No. of State AAQS Exceedances 0 0 0 [+] 1]
Annual Average Concentration (7g/m') 2 2 2 2 1
Particulate (PM-10} / Kapolai
24-Hour Averaging Period:
No. of Samples 55 269 359 362 356
Highest Concentration (?g/m’) 52 41 34 125 148
2™ Highest Concentration (lg/m’) 29 26 34 39 123
No. of State AAQS Exceedances 0 0 0 0 0
Annual Average Concentration (?g/m’) 19 13 15 15 17
Carbon Monoxide / Xapolei
1-Hour Averaging Period:
No. of Samples 8220 8649 8044 8355 8595
Higheat Concentration {(mg/m’} 1.7 1.8 1.9 1.5 2.5
2™ Highest Concentration (mg/m'} 1.6 1.7 1.5 1.2 1.6
No. of State AAQS Exceedances 0 1} 1} 0 0
8-Hour Averaging Period:
No. of Samples 1045 1085 1044 1048 1076
Highest Concentration (mg/m’) 0.7 0.7 0.6 0.6 1.0
2™ Highest Concentration (mg/m’) 0.7 0.7 0.6 0.6 0.8
No. of State AAQS Exceedances 0 0 0 [ 0
Nitrogen Dioxide / Kapolei
Annual Average Concentration (?g/m’) 2 8 8 7 3
COzone / Sand Island
1-Hour Averaging Period:
No. of Samples 8263 8702 -{:E:] 8566 8482
Highest Concentracion (mg/m'} 82 106 114 110 98
2™ Highest Concentration (mg/m’) 51 106 110 106 96
No. of State AAQS Exceedances 0 13 7 8 0

Source: State of Hawali Department of Health, “Annual Summaries,

Hawaii Air Quality Data, 1996 - 2000"

Ll
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Table 5

gSTIMATED ANNUAL BUS VOLUMES FOR
OAHU TRANSIT CENTERS PROJECT

1&‘;’:: Rgg“ g ::r:;vi'lfi;ﬁ E?dw:%:l::es Hours/Day | Busea/Hour | Buses/Day Buses/Year
All - - 16 14 224 81,760
Halanae —
All - - 8 4 32 11,680
Total 93,440
511 5100 22:00 17.0 2 34 12,410
512 7:00 19:00 12.0 1 12 4,380
J—
513 6:00 15:00 13.0 1 13 4,745
514 5:00 0:00 19.0 1 15 6,935
o
Wahiawa E 7:30 22:00 14.5 2 23 10,585
) 6:00 22:00 16.0 2 32 11,680
J—
51 9:00 18:00 9.0 2 18 6,570
52 5:10 22:00 17.0 2 34 12,410
I
62 4:40 0:35 20.0 2 40 14,600
Total 84,315
501 5:00 21:30 16.5 2 33 12,045
502 5:00 19:30 14,5 1 14 s,110
503 5:00 19:30 14.5 1 15 5,475
E 7:30 22:00 14.5 2 29 10,585
Mililani o~
50 6:00 22:00 16.0 2 32 11,680
51 9:00 18:00 9.0 2 18 6,570
52 5:10 22:00 17.0 2 34 12,410
—
62 4:40 0:35 20.0 2 40 14,600
Total 78,475
Hotes:

1. Route numbers based on Draft Central Oahu Hub and Spoke Service Plan.
Service times based on Draft Central Oahu Hub and Spoke Plan and Current Public Timetables for

existing service.
3, Buses per hour calculate

5. Express routes not included-

d pased on planned service headways.
Weekend service assumed to b2 the same as weekday service.




Table 6

EMISSION FACTORS FOR
HEAVY-DUTY DIESEL VEHICLES

Composite Emission

Idle BEmission Factor

Parameter Factor (g/mile) (g/min)
Nitrogen Oxides 12.3 0.90
Particulate 0.411 0.017
Volatile Organic
Compounds 0.733 0.080
Carbon Monoxide 3.72 D.64
Sulfur Dioxide 0.448 0.018

Notes:

1. Emission factors obtained from MOBILE6.1l.
5. Emission factors pertain to calendar year 2003 and ambient

temperature of 77°F.
3. Composite emission factors pertain to an average vehicle

speed of 25 mph.

4. Idle emission factors based on 2.5 mph speed.
5. Particulate emission factors pertain to exhaust emissions

only.



Table 7

ANNUAL APPROACH/DEPART MILES AND IDLE TIMES FOR

OAHU TRANSIT CENTERS PROJECT

. Annual Annual Idle
Tcreagltse:.rt Anggiimzus Approach/Depart Time
Miles {minutes)
Wailanae 93,440 186,880 467,200
Wahiawa 84,315 168,630 421,575
Mililani 78,475 156,950 392,375




Table 8

ESTIMATED ANNUAL EMISSIONS FOR
OAHU TRANSIT CENTERS PROJECT

Annual
Transit Center Parameter App;oach(Depart Ag:?:éigg;e Tz;i;;?gg:l
missions
{tons) {tons} (cons)
Nitrogen Oxides 2.5 0.46 3.0
Particulate 0.085 0.0087 0.094
Waianae voc 0.15 0.041 0.19
Carbon Monoxide 0.76 0.33 1.1
sulfur Dioxide 0.092 0.0098 0.10
Nitrogen Oxides 2.3 0.42 2.7
Particulate 0.0786 0.0073 0.084
Wahiawa vocC 0.14 0.037 0.18
Carbon Monoxide 0.8% 0.30 0.%9
Sulfur Dioxide 0.083 0.0088 0.092
Nitrogen Oxides 2.1 0.39 2.5
Particulate 0.071 0.0074 0.078
Mililani vocC 0.13 0.024 0.16
Carben Monoxide 0.64 0.28 0.92
Sulfur Dioxide 0.077 0.0082 0.08S

[t |
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Table 9

SIGNIFICANT EMISSION RATES

Parameter Emission Rate (tons/year)
Nitrogen Oxides 40
Particulate 15
Volatile Organic Compounds 40
Carbon Monoxide 100
sulfur Dioxide 40

Notes:

1. As defined in Hawaii Administrative Rules, Title 11, Chapter

60.1.
5 particulate emission rate pertains to particles less than 10

microns aerodynamic diameter.
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Section 1
INTRODUCTION

The Department of Health has been monitoring ambient air quality in the State of Hawaii

since 1957. Until 1971, there was only one air monitoring site, which was located on the
island of Oahu. The air monitoring network today has expanded to include 17 monitoring
stations on Oahu, Kauai, Maui and Hawaii. The primary purpose of the statewide
monitoring network is to measure ambient air concentrations of the six criteria pollutants
that the United States Environmental Protection Agency (EPA) has promulgated National
Ambient Air Quality Standards (NAAQS). The six criteria pollutants with NAAQS are:
carbon monoxide, nitrogen dioxide, sulfur dioxide, lead, ozone and particulate matterless
than or equal to 10 micrometers (PM,;). The State of Hawaii also has standards for ozone,
carbon monoxide and nitrogen dioxide more stringent than the NAAQS and an ambient air

standard for hydrogen sulfide.

Ambient air monitoring for lead was discontinued in October 1997 with EPA approval.
Since sampling for lead began, levels in the state have been far below the federal
standard, and with the elimination of lead in gasoline, measured levels were consistently

zero or nearly zero.

Most commercial, industrial and transportation activities and their associated air quality
effects occur on Oahu where nine of the stations are located. Agricultural operations
produce the greatest air quality impacts on Maui and Kauai. Impacts on ambientair quality
from the ongoing eruption of the Kilauea Volcano and from activities associated with
geothermal energy production are being monitored on the island of Hawaii. Current plans
call for the continuation of sampling at these sites, however, relocations, additions and/or
discontinuations can occur in the future as the need arises.

This report summarizes the air pollutant data collected at the 17 monitoring stations during
calendar year 2000. Tabular and graphic summaries are provided which compare the
measured concentrations with State and Federal ambient air quality standards. In addition,
air pollutant concentration trend summaries are depicted in graphic form.

Various other data may be summarized as the need arises. Questions regarding these
data and other air quality data should be addressed to:

State of Hawaii

Department of Health

Clean Air Branch

P.O. Box 3378

Honolulu, Hawaii 96801-3378
Phone: 808-586-4200

Fax: 808-586-4359

i



Section 2
DEFINITIONS

“Ambient Air";  The general outdoor atmosphere, external to buildings, to which the
general public has access.

“Ambient Air Quality”: The quality or state of purity of the ambient air.

“Ambient Air Quality Standard. A limit in the quantity and exposure to pollutants
dispersed or suspended in the ambient air.

“Carbon Monoxide”:  Carbon monoxide (CO) is a colorless, odorless, tasteless gas
under atmosphericconditions. ltis produced by the incomplete combustion of carbon fuels
with the majority of emissions coming from transportation sources.

“Collocated”.  Procedure required for a certain percentage of PM,, samplers in the
monitoring network. Collocated samplers determine precision or variation in the PMq
concentration measurements of identical samplers run in the same location under the

same sampling conditions.

“EPA": The United States Environmental Protection Agency.

“Hydrogen Sulfide”:  Hydrogen suifide (H,S) is a toxic, colorless gas with a characteristic
“rotten egg” odor detectable at very low levels. Also known as sewer gas, it is naturally
occurring from sources such as volcanic activity, petroleum exploration and bacterial
decomposition of organic matter.

“NAAQS™:  National Ambient Air Quality Standards. These are pollutant standards that
the EPA has established to protect public health and welfare. NAAQS have been set for
carbon monoxide, nitrogen dioxide, PM,,, 0zone, sulfur dioxide, and lead. These are
commonly referred to as the six criteria pollutants.

“NAMS™ National Air Monitoring Stations. Sites which are part of the SLAMS network,
must meet more stringent siting requirements, equipment type and quality assurance

criteria.

“Nitrogen Dioxide™: Nitrogen dioxide (NO,) is a brownish, highly corrosive gas with a
pungent odor. It is formed in the atmosphere from emissions of nitrogen oxides (NO,).
Sources of nitrogen oxides include electric utilities, industrial boilers, motorvehicle exhaust
and combustion of fossil fuels. NO, is also a component in the atmospheric reaction that

produces ground-level ozone.



“Ozone”™ This is the main constituentin photochemical air pollution. Itis formedin the
atmosphere by a chemical reaction of nitrogen oxides (NO,) and volatile organic
compounds (VOCs) in the presence of sunlight. In the upper atmosphere, ozone (O,)
shields the earth from harmful uitraviolet radiation; however, at ground level, it can cause
harmful effects in humans and plants.

“Particulate Matter”:  Any dispersed matter, solid or liquid, in which the individual
aggregates are largerthan the single molecules in diameter, but smaller than 500 microns.
Particulate matter includes dust, soot, smoke, and liquid droplets from sources such as
factories, power plants, motor vehicles, construction activities, agricultural activities, and

fires.

“PM,o" Particulate matter that is 10 microns or less in aerodynamic diameter. The
EPA revised the NAAQS for particulate matter in 1987 to cover only PM,, because the
smaller particles have a greater potential for respiratory health impacts.

“SLAMS"  State and Local Air Monitoring Stations. The Clean Air Act requires that
every state establish a network of air monitoring stations for criteria pollutants, using
requirements set by the EPA Office of Air Quality Planning and Standards.

“SulfurOxides™: Sulfur oxides are colorless gases which include sulfurdioxide (SO,), sulfur
trioxide, their acids and the salts of their acids. Emissions of sulfur oxides are largely from
sources that burn fossil fuels such as coal and oil. In the State of Hawaii, another source
of sulfur oxide emissions is from the eruption of Kilauea Volcano on the Big Island.

“Vog": Vog is a local term used when referring to the atmospheric haze produced
by the combination of volcanic gas and particles with air and sunlight.
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Section 3
SITE LOCATIONS AND DESCRIPTIONS

This section provides a description of the monitoring stations in the State of Hawaii. Table
3-1 lists the air poliutant(s) measured at each monitoring station, characterizes the area
surrounding the station, and indicates the start dates for data collection. Table 3-2
identifies the type of sampler used to measure the concentration of each air pollutant.
Figures 3-1, 3-2, 3-3 and 3-4 show the location of each monitoring station on the islands

of Oahu, Kauai, Maui and Hawaii, respectively.

The following three subsections discuss each monitoring station in more detail.

A. ISLAND OF OAHU

1. Honolulu: Located atop the Department of Health (DOH) building (Kinau Hale), at
1250 Punchbowl Street in downtown Honoluly, this site is in a commercial, institutional,
and residential area. It was established in April 1971 as a NAMS and SLAMS station.
The pollutants sampled at this site are PM,,, CO, and SO,

2. Pearl City: Located atop the Leeward Medical Center, at 860 Fourth Street, the area
is a combination of commercial and residential units and is approximately nine and a half
miles northwest of downtown Honolulu. This site was established in April 1971 as a
NAMS site initially for collection of Total Suspended Particulates (TSP) before it was

changed to PM,, sampling in July 1985.

3. Waimanalo: Located within the Waimanalo Sewage Treatment Facility, at 41-1069
Kalanianaole Highway, this site is in a sparsely populated rural and agricultural community.
Waimanalo is on the windward {(upwind) side of Oahu approximately ten miles east-
northeast of downtown Honolulu. This site was established in June 1971 as a SLAMS site
initially for the sampling of TSP before it was changed to PM,, sampling in July 1989.

4. Sand Island: Located at the Anuenue Fisheries, the area is composed of light
industrial, commercial, recreational, and harbor units and is approximately two miles
southwest (typically downwind) of downtown Honolulu. This is a NAMS station that was
established in February 1981 for the sampling of ozone.

5. Waikiki: Located at 2131 Kalakaua Avenue, Waikiki is a busy commercial and
residential area with heavy vehicular traffic. It is approximately three miles southeast of
downtown Honolulu. The station was established in January 1981as a NAMS site for the

sampling of carbon monoxide.



6. Liliha: Located at Kauluwela Elementary School, 1486 Aala Street, this site isin a
residential and commercial area near the H-1 freeway, approximately one and a quarter
miles north of downtown Honolulu. This NAMS station was established in January 1984

and currently monitors for PM,,.

7. Makaiwa: Located at 92-670 Farrington Highway, this site is in a residential and
agricultural area approximately twenty-five miles west of downtown Honolufu. This station
is downwind and to the southeast of an electrical power plant. This site was established
in July 1989 as a SLAMS station monitoring for SO,.

8. West Beach: Located within the Ko'Olina Golf Course, this siteis in a recreational,
residential, and agricultural area approximately 27 miles west of downtown Honolulu and
1.5 miles northwest of Campbeli Industrial Park. This SLAMS station was established in

February 1991 for NO,, PM,,, CO and SO,.

9. Kapolei: Located at 91-591 Kalaeloa Boulevard at the entrance to Campbell Industrial
Park, this site is in a commercial, industrial, and residential area with nearby agricultural
lands. It is approximately 25 miles west of downtown Honolulu and was established in
February 1991 as a SLAMS site. Air pollutants measured at the site include NO,, PMy,

CO and SO,.

B. ISLAND OF KAUAI

Lihue: The Lihue monitoring station is located in downtown Lihue at the District Health
Office, 3034 Umi Street. This site is in a commercial and residential area with nearby
agricultural areas. It is a SLAMS station that was established in November 19872 for the
sampling of total particulates but was changed to a PM,, sampling site in October 1985.

C. ISLAND OF MAUI

1. Kihei: This station is located in Hale Piilani Park. This special purpose monitoring
station is in a residential and agricultural area and was established to monitor PM,, from

sugarcane burning activities.

2. Paia: This station is located in a residential area at 141 Baldwin Avenue. The site is
downwind of several sugarcane fields and is just northeast of the HCA&S Co. Paia Mill. This
site was established in August 1996 as a special PM,, sampling station for sugarcane

burning activities.

e



D. ISLAND OF HAWAII

1. Kona: This station is located on the grounds of the Konawaena High School at 81-
1043 Konawaena School Road in Kealakekua, Hawaii. This special purpose site was
established in April 1997 to monitor vog in the Kona area. The pollutants sampled at this
site are SO, and PM,,. The 1-in 6-day sampling for PM,, at this site was discontinued on

June 11, 2000.

2. Hilo: Established in March 1995, this station is located on the grounds of the Adult
Rehabilitation Center of Hilo at 1099 Waianuenue Avenue to monitor vog. The pollutants

sampled are SO, and PM,,.

3. Honokaa: Located at Honokaa High and Intermediate School at 45-527 Pakalana
Street, this station was established in August 1997 on the upwind side of the island to
monitor vog. The pollutants sampled at this site are SO, and PM,, This site was
discontinued on August 1, 2000.

4. Lava Tree: This station in Puna, is located on the eastem border of the Lava Tree
State Park in a residential-agricultural area near Nanawale Estates. Itis approximately 1.4
miles northwest of the Puna Geothermal Venture power plant. The station was established
in August 1993 and monitors for H,S.

5. Puna E: Located in the Leilani Estates residential subdivision in Puna, it is
approximately 3 miles south-southwest of the Puna Geothermal Venture power plant.
Established in 1992, this station monitors for H,S.
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Figure 3-1 Island of Oahu: Location of Air Monitoring Stations
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Figure 3-2 Island of Kauai: Location of Air Monitoring Station
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Figure 3-3 Island of Maui: Location of Air Monitoring Stations
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Figure 3-4 Island of Hawaii: Location of Air Monitoring Stations -

UPOLU POINT

ki) =
By oA

SOUTH PQINT i

: LEGEND -

1 Kona (PM,,, SO, )
2 Hilo (PM,,, SO, )

3 Honokaa (PM,,, SO,)
4 Lava Tree (H,S) _
5 PunaE (H,S)

Nt

v



YO

Section 4
2000 AIR QUALITY DATA

Hawaii enjoys some of the best air quality in the nation and, being an island state, is not
impacted by pollutionfrom neighboring states. However, as in any metropolitan area, there
is some air pollution from various industrial and mobile sources in addition to agricultural
and natural sources. The Depaitment of Health, Clean Air Branch, has the responsibility
for monitoring, protecting and enhancing the state’s air quality and regulates and monitors
pollution sources to ensure that the levels of criteria pollutants remain well below the state

and federal air quality standards.

The following tables summarize the poliutant concentrations measured at each monitoring
station. Tables 4-1 through 4-7 are annual summatries grouped by poilutant and provide
the number of occurrences exceeding the NAAQS. There is no federal ambient air quality
standard for H,S, and Table 4-8 provides the number of occurrences exceeding the state

standard.

The annual statistics provided in tables 4-1 through 4-8 are the highest and second highest
rg/m?® values recorded in the year for the averaging period and the annual means, which
is the arithmetic mean of all valid hours recorded in the year. The possible periods is the
total number of possible sampling periods in the year for the averaging time, and valid

periods Is the total number of sampling periods after data validation.

Tables 4-9 through 4-16 are monthly summaries of the range and average of each
pollutant for each averaging period. The range is the lowest and highest pg/m?® values
recorded in the month for the averaging period and the average is the arithmetic mean of
all hours recorded in the month. The highest value recorded in the year for each site is

highlighted.

In the year 2000, the State of Hawaii was in attainment for all federal ambient air quality
standards.
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Section 5
AMBIENT AIR QUALITY TRENDS

The following graphs illustrate 5-year trends for PM,,, ozone, carbon monoxide, sulfur «
dioxide, and nitrogen dioxide from 1996 to 2000.

The graphs for PM,,, sulfur dioxide and nitrogen dioxide (figures 5-1, 5.2, 5-5 and 5-6,
respectively) represent the annual averages for each year and for each station that
monitors for that pollutant. Annual averages aré derived by calculating the arithmetic mean
of all valid hours recorded in the year. Included in the graphs are the state and federal

annual standard(s).

The graphs for 1-hour ozone and 1-hour carbon monoxide (figures 5-3 and 5-4,
respectively) represent the average of the daily maximum 1-hour values recorded in the
year. These values are obtained by taking the highest recorded 1-hour value for each day
then calculating the arithmetic mean of all those hours to amive at the annual maximum
average. Ozone and carbon monoxide do not have state or federal annual standards,
however, included in the graphs are the 1-hour standards.
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Figure 5-1 Island of Oahu: PM; Annual
Average 1996 - 2000
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Figure 5-2 Island of Kauai: PMy, Annual Average 1996 - 2000
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Figure 5-5 Annual Average Sulfur Dioxide
1996 - 2000
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APPENDIXD
Pre-Consultation Comment Letters and Responses
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APPENDIXE
Draft Environmental Assessment Comment Letters and Responses




g

YK 3o reuardiq ieacy Jo omg

IRATY WV POOy UORIOD

o002 % o) ostakdns wamednaay Auadesd ‘doin st
00T ‘CIOWIYY ST

PET4 SUR]| WANSG
RAOLWY URION
oINS p{essh)
paded a0
GAMD
Wi Jo ke
m Agyap Kooy
8 YINMOQLITY D STHOLS DA SINOT
*Kinn LA 1m0 g,
‘TELV-OLZ {$T6) 1w 3t 1T mueD

o1 anats g 1,00p Hrapd aange up Jmpaas nusured 20 suonsub Luw aary nod poys

“SIRMNNUTDOS
331 U] FIUAPLRI 31 10] UORUO IFEIA JATTEIE T3 2 01 #NUYLOD T3 Im 03 *Axw ATe 13 pauTrdut

10U 3V INEPIIL [E50] I AAaE OF ANNQE o[BG At OXETT O) TR I TTRWEY OO 29|M32
173593305 ® ¥y 31018 MO 01 10asfpr Uit 39q) SUplacd 10 1gataq ap FpuTItIIpIN
asje sSuo] hasedre [ Sinpuedar sasasuos mo sami o A3ansads annbope qitw pastaIppe
A 3LIFU0I SAOQE 3 YIHYM U] REWSIFRTY [TINROUDIAUZ [TUTS J1 U1 RIRa0)} 001 9

“Axdead y3a(qns 2
o Fupyred Lneima am Lo gy 193faxd SRR £ POaMAIID T3 AT Oyw ‘zase $TQ UT Yred A
Utjn SWIPISAT 20) UORUO FIGELY B NIRWGAL [[Ln XSS 2100 ) uo Surynd pasteumm 046 Sunstes
o vty spacid oseayd ‘Agruongey  19[oid RImeD 1TRIL A4 JO IR@Annhas
e 2 sy Juigeed [reonmpps s Jagay v (€ FUE ‘PAIINNIUOD 24 (e Lot Uim (273 itm
s} g S (] 201 predan (uw vonerus)Ty apLacsd aseald 1aefold ST o Iomasmba
v 5q Arn womidnp Jo voprwuwine Ay apy pue aed S g aEeddy B Guakems
Ty UG PATE 1Y) T80 Tivapdnp 10 WORLENT 01 PR 3 A1 tas Loy BeeiUEA ST
i poptanrd arx Aguaama sagayions apu pux yed senbupy,, amaspus nof @ 28sd vo Arevonippy

T00Z 0L 3quades
uses (LD T
om] 30y

4PN ST 248 20F S30UD TE [DAS] SWT ML) 84 U] RUORENIP 3D [T WA £
U UN3 JO [343] SUTE Q) Sary jou op 2w *Kuadand 130lgns A i sonBhuoa o 0 KJuey sy

VAVTHVA

-Ka{199] s 30§ usaysks | 1% SH} POl o) 5)us
31 ey DIOLT OF AQ PHONPAL 3q (It Sunyed 2@ 1 51 2007 "6 SV PRIRp 00D IR 0)
1apa) 0k uo pastq *wuao Suddoqt sq of Juppnd Jo sso) o Jo Bulpumsiypun sque

23 unddoys wp omioad, 03 23p10 Uy v spq v pRsed 3 {ipn sep 2Bl
341 pur VUOJJS [FUOGEINPS oY1 JO 1UAXD 3 01 1% ostape rrald Ajpeuonippy  am peltjanun
wE 0} 9P vam Junped w1 (agrd o) moys pur ssuxdxo o yite 1ome Leodoad opaud ap
USPING O S[QROOFTITON £ 41 USAD IR U] L399M0%UT §1 13103 Suiddoge :u 351 Jou flLw suDpital
t1 vonrod DY VT 1T A0 B 34wy AU AP [lke 303 YA Aonjed Jumred muss Bnddoys
w1 woqe sapora:d jou 33 Q1) 2 ) Asvow Rived a1 Bunsed dn pe3 iLw JUAUIINONDY
I PUUIOUUD DX O, "AEME SIND [Esaads EYEIY RITINTAL 1% 3201198) 541 50 0} P33U ite £33
“3pU pue %vd 0] TrEM FRSPIAL S J] UONTIO0] ST 12 SII) SPY pus pred ou am ass eq
AUIPEAL TSLAPY 0 pa1sod s3endis puB ‘HOj3 (FUOIEINR JAITING U 3q ||Lw LI 1TLR PAEIIPU
o N WY JO POOAY UOPSON TIRI[I9N] 1icuen Ay oen puw xred of ow]d B 53 Djun) emo],
TOTHII STINN 0F 99 (| ATIPTN PATGER 3G Fumymed aumbapr noqipg AT pu pur And
st 3 azyun o 1N [l 23U HSTRIT 4 SUISH J1MDEISND TN Paadnos 1y sJuo

INVIIUN

pesodad 57y Jo urd v 6 spadun oayeSau pojeBnium ou 3q [iw A o pAmssT
oy psows 3, "pasinbat sz avuodsar v bl pue ‘fesodoud s jo Suipumaapom o Ajrefr o)
PHIVER 2 'MaLass MO 00 PITE “RINTID LISURI] SUUNUMUCT) ISE07) JWUR, 104 [ 10] 1R Tt

Huoe "aoqe posuanjar & v At S paratass 5o saror§ Tnugg sTuoy
o O
o " v.. T000% S A
. ﬂ. A
DG MVH VAL i
- LEX O0EH ANY ¥ST# THOLS DNUA SONOT
P SINTINSSISTY TYLNITWNOWIANE Livid
e § SHAINID LISNVEL ALINMININOD YAVIRYALONY INVITTIIC S3d
-3

£1596 MBH ‘minjoudl]

10013 Pai ), ang Buny nes 059
1019a1K] "DCOS (A1) uonuny
333005§ HONELOCSUEL | )0 JERmredag
TinEuUsH jo Ao TR An) Y

2007 "0L 33quaides

e b e



2317]0 PUTY IDTIVFIQ YD 3D

+grnok Kin3y L39A

*gCE0-~L85 I¥ YoUEIQ FIITATIL aroddng uSTETATA PUNT Y1 JO OJRIIWA
'y SRIOYITR IITIIOD 0} wal) Y33 asra1d ‘suopavand Kuw saeq nok prroys

¥y I

astzjo anok 01 PIRINAIOT 3q T1IM Loy} ‘siuiacy (WUOTITRRR SAATIDIT UOTETAT]

PUw] WKIG ©43 3T *3v13wm 30a(gay #43 Uo 33T O3 IUWID GU WY THIINOEIN
1eInaTH PUT pur Jo wReIedK] 843 saruodsi? PAYSWIIT Yy uo pIaEvd

231330 PUFT I913307A NY¥O -
gounsg bupiweujbuz uGTETATE pusl

S32TAIRE [RITUNOOL pue SufUUNYA UOTSTATQ PUET
Juaaebruvy 92IN0EAY IFITA UC QOTSETR0D
UOTIVEaIINY UWEI) puv BuyINeg FO UOTFIATA
MmIeg 9AWAR JO USTETATG

aITIPTIA ¥ K1imelog 30 voisiatd

wasInoeay s13enby Jo UOTETATQ

TIueEEeD pue
nafaRl ATMY3 30} fULTSTATA WHId BugnaTtol 2yl ¢1 392fcad pasodord ayy Sujasaos
w3g aq3 Jo Adon [T} 9uo ayl PIQETIvAR Sk UCTEYATQ pUTT ¥NIQ 4L

“UDTETATO PUNT (¥HIA) ,9¥33n0BdY
TeInivH puw puwv] jo quaxyandag ayy 03 (W2d) JUISNCITEY TrIusaITAud
33wvag 3oefgne sya 3o Kdod (L) euo HuyangiIIeTp 307 nof juvul

02°96000¥ ‘oM 133fala - *Iul raIgURINE MY IJURLINSUSD

treary ‘nyvQ Jo purist ‘(zooZ InbnY) WILHID LISNWNL RIIHSHOD

IEWoS TWHWIYA #43 DUTasacd (WiQ) IUFMIusEsy (RUsCRioIfAvZ 13¢1d
£9a[A135 uoyImMicdsuniL jo JusuaIvdag nynTouod 3o AJuncd puw 431> i3dafqnE

tupiuseiey s Iweg

€1096 TYEARH ‘nInToudH
Q00T with$ ‘3a83iE dousie ¥Vt
eprysekey 7 Ax238

*aUl TS3IUINA HY

SEStAsIyetstAan T Ll K501
HIU TONIYRLISILISLORIDID
AH-T1

z00Z ‘€1 Isquaadag

ATEH W T T NN

B p— P b L VD EGS O 4

Karvg LS E NOUBNG O
”..u!hlhllil.h.” $IJUNOTIN TYUALYH ONY ANV 40 INIRIHY4IO
=i HIVMVH 40 31VY1S
suteseg U T T
e =04 WD
IV T X ot DRSO
1omN0N B A

S|
NOOS "a TAMIHD

“fpRong

"SHIA-ELS 18 "I A 30 OXING SAUT] JOTIN00 O} imisy 1, bop wwopd
MURIRUOS IO FTORSIND [RIOMIPPE L3 eany 0ok pIROYS “RH1R] Mok U1 PITINONp FIURI0D
PUT RIOUO S]] SEIDP 01 POpUIANTS 3q [ (VELL) WRWUTETY [HUIRRIGIAUZ (il oy ],

“pa{oud posodard

1 AQ pROUTUa §1 JUNUADOD [¥20] ) SALS O LN TN JO ATTAE 941 JNTUS O Juen

S pur pearyy u) cuoeaxd moL anea o, AV (R908 PUT JXmOU00d t1x}-Buof £, AiunuRnod
S arer 0} AR [ PO FIURTIM, OF 55T vIEs § 2a0ad U R e, potodoud

aqi aredonas og “sTIIEM, B 93015 $Brug 1Buo ap Buprpm “sase o) Jo Lo nooefpe
o 01 Bubq [T 21020 ymee priodesd s oyt nigpouaq o Sutiepsasdds sop nok yomyl o

"TORMO% AR [ARUAIAI J0 SE0
1, FLWVEL 0} PILALQNS 04 0) JUAIATY [ERSAULOLUI [TUL 0G) Ul POPATUT 3 R paiods
;n—g.unga h&ghgagggﬂﬁho n(.manﬁg
[rRRIATALE i) ) SITEes ‘2007 07 HqudaS PITVP FRREIOR 0K J0f 00k pamL

SLrwp TN md
GESIS TRUQGHED PRI UL
Qs *od°0d
AT HALY YUON IPL
“ou] ‘TALOJE) $201S Finug sBuo]
ulnagt Jo sopang
Lsvap K5 a
£00T ‘vz my
wAal el SpAee
EYITY e STT W L iy ]
Boquo.h“x

iy A+ s {JaspTi ik v REAR EELAMOs WY = $11F FFL OO e TR
E1EPE T TV ICr0m o 400U GAE 123013 e sl 1A

OINTONOH Jd0 ALNNOD ANV ALID
SINANIS HOLVINOJSNYL JO INTRLEVAIO

ey
YeFTR RN



Wyxle :avea

norf 1 e Pt

*PAYIPIIV Rjuewmo] { ) TSIUBTIOD ou vy @y {Y)

.uua.uﬂnou Ou 2I® @i1BY] DUMSSR TYiM aM ‘ajep
asuadsns ayy Aq syuemwod Inok IATIDIT J0U €IOD BDTIFO TIYY FI

"VBEO-L 1*IX3 W 0avoduy 'y ERTOUYDTN JDRjUCD
sseatd ‘1933wvw 3dalgus 24l KATART 0] AWyl JI0W paau nok piooys

TOIT 1003 ‘eDTIJO UCTSTAIA puwT by uy
ARTABT INOK I0F STqRITeAR 8} YIg 300(qns ouy o Kdod (1) wuo :3IoN

‘23ep Isuadenm oyy oaojaq o uc PeIRpP puUv paubiys pesyIayyaT
UOTSTATQ w0 (Aue JT) uoTivpuscmosex PUR Juawmos usjjtis anok
1rEqns pue 1333em 3va[qus ay3 Hujzaaco V3Q 33 maTAlX Bswald

0Z°9600Y "ON 3122[03g - -"DUI ‘FIBUIIRY HY :3uwITASHoD

(Z00Z 1SO9NY) WIALNAD LIISHYYL ALINAHHDD ISYOD AYHYIVM
ayl buyasaon (wia) JUIVERITEY [UIUINUOATAUT AJTiqQ 8053azag
uoyjeilodsuer) jo Juamyaedyq nynoucy Jo Ajuno) pue L3710 lo3rans

uoTETATQ puwq
éuouﬂuuchﬂaﬂm ‘RATERR S 2apiay 1HOW

201JJ0 PUR IDIAISTA NYRO XXX
youwag Buyassugbugzy
§983JAJ8S 1RITUYDIIL puw buyuueys
INSUDURIY UOTITATD puwl
Juatsbeuey asInosay Iajwy uUO UOTSSTRTOD X¥X
HOT1E3IdaY uvadQ pur Buylvog Jo UOTRTATO XXX
SAING BIVIS JO UOTVTATA XXX
2ITIPTITA 3 £2369303 JO UOTETATQ XXX
8adinosay oyjenby jo UOTIRTATQ XXX H ) A

H2ALG 2B M1 1B HTER $1AD

FHACKRYYORER

Z0/11/6 i93eg asuadsng

(1) ssgr-1
IHD  IYNYIVAL ISHVILS IQHOD YD

A¥N-41
2002 'Lz Isnboy N,
IR ETETH IO o
Ao Y e 1o o R e
e . MO Oxv
tqlluu..l....nl.......”m LERL LTS ."H.ﬁﬂ. nzw GNYY0 LNINLUVEIO n- 3% =
- ...u:sal YHI0 31vLS €5 £ d
Y Sy
T by D e T o
T W e By

J\\MA 1a3eg L
\|\F§uﬁ.«m .

‘PaYIeIIY EjuaMmO] | ) *BIUBWOD Ou Davy ay L)

.uu_._.anaou OU 97 BIDY] SEMSSE TTIM oM Taqep
asuadsns ayy Aq sjuswuod anok SAT0D32 J0u SICP IBTIJO STy i

“VAEO-L :°IXD v oavoowy ‘v SU¥TOYI TN JIoejucs
aseald ‘la33em yoafqns Y] MITAIT 01 2dy) 9ICE PIIU Nok PrOoOYys

"0ZZ WOOT ‘E0TII0 UCTETATQ PueT B3 uy
MOTABI INCK 10T BTqEITRAR ST ¥2g j2e(que ey 3o Adon (1) ouo :xroi

*a31vp asuadene syl 1073q 20 uo Pajep puv paubis prayis3isy
UOTEIATG uo (Aue 3y) UOTIPPUAEIOD3T DUR JUITWGD UBITTIA  IN0K
3IToNe puR Jejww Joefqns oyl bujiason vaa dyy .seyasa asvatd

0Z°S600¥ *oN 128{01d - -duy ‘casuzavg MY sjuRyTnsHon

{2002 1SN9NY) WIINTD LISNVHL ALIHAHHOD 1SWOD FYNVIVH
ay3y BuiIeach (yaa) juswssacey TRIUSUOITALE JJRIQ SadYalag
uorjeliodsuviy jo Juamaedsq ninjouoy jo Ajuno) pue A33D *10308ns

uoteTATq PuRT
guouumunﬁcg ‘el S aipiay RO

= 331310 pue] JDTIIEYQ DYRO XXX
youezg bBuysesutbuz xxy

uﬁ SOITATAZ Tesjuysal pue BUTUNRTI XXX
QA—V IRNOULI UOTRTATE puwl
w \g Juswabnuey asinosay IIJVH U0 UOTEETIN0] XXX
1 uctiedidey uradp pue Buyjevog jo UOTRTATQ XXX
~ S31eg BIvIS JO HOTSIATA XN
2FTIPTIM 7 AI353305 JO UGTSTAYQ XXX
Saoanosay oyjwnby jo uvoystatg XXX 01
Ak sl s

HNGHYHONIH
C0/11/6 :93eq dsuedsng

{1} ssgr-1
1HO " AVHVIYMIISHNYY1S1AHOID AVN-aT
2002 ‘Lz Isnbny
0 P RO
= 1 yoe Od * T
B . 3
P Sy $3UNOEIY TNLNLYN ONY OHYY 4O ININLUYARO - FRON Ay
T e YMVH 10 3avas bR T © ©
== D) LIwrot
Wt WO
..nlql.._ll.ﬂu'q“__l“ :
d +Q-2deq




A.TV HER T |
If\. 7 ipaubis

‘payori3yw sjuammo) { ) *gIUIWEOD OU ARy uz\v:
.nu:.oanou ou 91w 1Yl IWNEST TITM oM ‘33ep
asuadsns 3yl £q sJuaTwoD Inok DATIDIT Jou SIOP IDTFZO SIYY It

‘FREO-L :°IXD B OIVIDRA ‘Y CRTOYDTH I90IUOD
oseard ‘Iajjent IDafms Y3 mMaTAll 03 IWT3 2I0W PIBU NOK pInoys

“QZZ WoOX "eDYZ0 UOTETATQ PUWT O3 uy
ABTABT an0K 307 OTOETIRAR 87 viq I9efqne iz 3o Adod (1) wud :IIOH

*a1%p Icuadene ay3y 220Jag Io uo pojep puv poulite prayaajjey
uojsIalg uo (Aug I¥) UOTIRPUIWTODIT PUEB JUIMIOD UIFJTIM 200k
JIuqRe puv 1e33iwm 1oa3fgns Yl BuTISA0Dd VIQ SYJ MRTARI aReard

0Z°9600¥ "ON 12af03g - *DUI ‘SI3uUaeg WY FJueITnsuc)

{200Z 1SNONW) BIINID LISHYYI ALINOHAOD 1SW0D JIYNVIVA
oyl buTIAAC) (VIQ) JUSWFEISSY [WIUITUOITAUZ IJVIQ £2DTAXDY
uoyiRvizodsunal o Jumawdeg UrnToucH 30 Ajunod pue AT 1IIACHNS

UOTSTATG PUR
é‘uounﬁuwﬁnug rekTueH *S ©IpIet u%\v

8d13J0 pueq IDIIISTC NYRO XX¥
youwag Bugaesutbulz AAX
£3DTAIAS TEITUYDIIL purw Bufuueld XA
1 EAYOURIF UOTSTATT PUNT
uowebRURH SDINCSIY IVIVH UD UQTSSTRHOD XNX
uoTIRAIDBY ueadp puv DHuyjeod JO UOISRTAIA 59\.
gx3Ied BIRIS JO UOTSTATA XXX

SJTTPTIIH ¥ A1352I03 JO UCTSTATIQ XXX
sananosoy oj3enby Jo uoyeiala XX¥ : Y%

! THNAHOHEH
Zo/s1is6 303eg asuddsng t§) aset-1
IHD " IYNYIVALISHYYLS LOHOD 1D MN-Q1

5 2002 ‘LT 3snony
[P P ]
Al N e300 04
i T - sromu teery .
e R et mdﬂ..m VUNLYN ONY QY1 20 ININLHYEID
e IIVMVH 40 3LYLS 1oem - g
Sli’-a.-”“&l& m:h ﬂu g @. s e ﬁc ....- L
O B )
-n.«“ﬂﬂ“l!o- .w.ﬁ.... b st !
AEETIG .u... .
cuZ“Lwc

-No\% b\"ﬂmuun

ipaubis

*payoel3e sjuemmod ) "S3UIWIDD OU JARY I Qm
*$IUINWOD ou 21V 21043 ITMEET TTIM 9N Tolep
acuadsns ayl Aq sjuammoo anofk aaledal Jou SAOP BITIJO SIYI JI

*FOLO~L 3°IXS3 IV OIVIDVA Y SPIOUITH I2EIU0D
ageapd 'a233ew 30a9(qne oyl MaTAaI 03 awfl 210w pasd nok pInoys

"2z TOOX 'EOTIJO UOTETATA PURT Sy3 uy
HBTABI INOA 203 eTqeITRAR 8T VIQ 3oe{qne sy3 Jo AdoDd (1) 9ud TIOH

*ajep asuadens ag; 210J9q IO U0 Pajup PUR paubic proYIalley
uofsTAtg uo (Au® T} UOJIVPUSERWODIT PuUR JUATTOD HIIITIA anok
3TUqUEs pug Isjjwu 3volqns oyl BuyIeAoD WIJ Syl MITART AsITd

0Z°9600¥ "ON 103{01q - "Sul ‘SIIUYIC HY :JURI[NEUOD

(2002 ISNOAV) HIINID LISHWHLI ALINMIGIOD ISVOD JWVNVIVH
ay3 BUTIBAOD (VEA) JUIRSEISEY [VILITUOITAUT JVIQ SIDTAIIS
uojiejrcdsueil Jo juamaedag BINTOUCH-JO A3junod pue K31) IK304ANS

UOTSTATQ PueT
éuo:muuandanm te{THeH S BIPILT

FDTIJO pue ISTRIASYA NYeo
youwig bujassuibuz
. 5821A385 TeoTuyaal pue HuUueTd XXX
isoydulIg UOTSTATQ puw]
Juocabruel 22IN0SIY IIJEH UO UDISSTTHOD XXX
UOTIRIADDY URAD) pPuv HUTIVOH JO UOTSTATQ XXX
8xIvd 93VAS JO UOTSTATG XXX
aJTIPITH 2 A31£3303 JO UGTSTATA XXX

saoanosay oTienby Jo uoySTATA XXX
. THOGNVHOHIH
20/1%/6 193vg asusdsng (1} sser-1
1D IVRYIVAL I SHVEISIGHOD1D AYN-GT

2002 ‘Lz 3snbny

M EYAYY A OO ..
5 IS Doy D IWA08 Py yLinal it rOu Do oo
W Ll - NONTAM ONYY
..n.-...l.ln .._ulull.l... SAJUNOFTH TVUNLYR ONY NV 40 INIALEY4AD
e NVMVH 200078 b= 33§ fint
An I Emta ) T
Omy W Wy
O I P TR0 S By
LA ek e parnOw -

o wiod

N



